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HE researches of Osborne and Mendel, and more recently of Rose 


(1938) and his co-workers, have greatly advanced the science of 


nutrition with regard to the proteins and amino acids essential for 


adequate nutrition of experimental animals. A search of the liter- 
ature has revealed no report on the feeding to human beings of amino 


acids as the sole source of nitrogen. Osborne and Mendel (1916) 
showed that casein at a level of 8 to 18 per cent of the dry diet pro- 
vides adequate protein intake for rats. The purpose of this study 
was to test whether the amino acids supplied by this protein were 
adequate for nutrition so far as this can be determined by nitrogen 


and (2) intravenous administration of the amino acids of casein. 


also been shown by negative sensitization tests with guinea pigs.* 


PART I. ORAL ADMINISTRATION 





son and Co. Its composition is given in Table I. This preparation was 


balance measurements over short periods of observation. The balance 
studies were carried out on infants during (1) oral administration 


Hydrolyzates of protein may be prepared by either enzymatie or 
acid cleavage. The product used in this study was an enzymatic 
hydrolyzate of casein prepared by Mead Johnson and Co. This con- 
tains, according to our measurement, 11.9 per cent of nitrogen, of 
which over 60 per cent is present as amino acids. No protein is pres- 
ent, as shown by chemical tests. The absence of native casein has 


The food used for oral administration was prepared by Mead John- 


From the Department of Pediatrics, Harvard Medical School, and the Infants’ 
Hospital and the Children's Hospital. 

Assisted by a grant from Mead Johnson and Co, 

Presented before the American Pediatric Society, Skytop, Pa., April, 1939. 
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TABLE I 


COMPOSITION OF AMINO AcID Foop 








} AMINO ACID FOOD POWDER DILUTED 


FEEDING* MILK FEEDING* 
| LB. NG 





| percent | can./em, | PERCENT | pee cent 


| 
| 





PER CENT 
OF CAL. a 
Amino acids 20 0.8 17 2.7 | Protein 23 
Olive oil 18 1.6 36 2.4 |Milk fat 2.6 
Carbohydrate 56 2.3 47 7.5 |Carbohydrate 3 
Minerals 5 
Total | 4.7 | 








*In these two columns are given the composition of a feeding consisting of 13.5 
gm. of amino acid food diluted to 100 ¢.c. with water and a modified milk feeding 
consisting of 2/3 milk, 1/3 water, and 5 per cent added sugar. 
in powder form. Water was added and the mixture boiled for 5 min- 
utes. The resultant smooth emulsion did not separate in 24 hours. 
It has a rather strong yeasty taste but was taken well by the infants. 
Each subject was given 5 feedings per day. The total daily intake 
constituted about 50 Cal. per pound of body weight (110 Cal./kg.), 2.5 
oz. of fluid per pound (165 ¢.e./kg.), 2 gm. of amino acids per pound 
(4.4 em./kg.), or 0.52 gm. of N/kg. This food was supplemented with 
5 drops of pereomorph oil (7500 units of vitamin A and 1000 units of 
vitamin D), 0.345 mg. of thiamin chloride, 10 mg. of nicotinie acid, 
and 25 mg. of cevitamie acid, per child per day. 

For the control periods the same babies were given a mixture of 
evaporated milk, water, and karo syrup, so that the fluid, caloric, and 
nitrogen intakes were approximately the same as in the experimental 
periods. Vitamins A, C, and D only were given as supplements. 

The patients were white, male, well babies, who were admitted to 
the hospital from institutions for the purposes of this study, with the 
following exceptions. One baby (S.) had congenital laryngeal stridor, 
one (W. MeC.) had a low-grade upper respiratory infection through- 
out the period of the study, and one (B.) was brought to the hospital 
in an emaciated and dehydrated condition due to inadequate diet. The 
infants’ weights varied from 3 to 7 kg., and their ages, from 2 to 7 
months. 

The infants were given the food for a preliminary period of 5 to 7 
days before collections of urine and feces were begun. Occasionally 
a small amount of food was refused. This was analyzed for total 
nitrogen and the amount subtracted from the total offered. In two in- 
stances a small amount of food was regurgitated with a gas bubble im- 
mediately after feeding. This was so small in amount that no ap- 
preciable error ensued from estimating the amount thus lost. This 
was also subtracted from that offered and the net intake calculated. 

The feces, in the majority of cases when the babies were fed amino 
acid food, were semiformed, slightly greenish, and small in amount. 
There were usually two or three movements per day. One baby was 
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slightly constipated. The feces were collected for three-day periods 
and analyzed for total nitrogen. The urine was collected daily for 
four-day periods. The volume was measured, and the pli was de- 
termined colorimetrically. The following analyses were made: total 
nitrogen (by a miero-Kjeldahl method), urea (gasometrically) (Peters 
and Van Slyke, 1932), ammonium (Folin, 1934), amino acids (Folin, 
1934), and creatinine (Folin, 1934). The analyses were made daily, and 
the values which were in close agreement were averaged for the period. 

The data, which comprise determinations for seven control periods 
and ten amino acid food periods on six infants, are given in Table II. 
The data ean be interpreted more easily if they are expressed in terms 
which permit comparison of each experimental period with the control 
period. This is accomplished by stating the various nitrogenous sub- 
stances in per cent of the total nitrogen excretion, and by ealeulating 
the balances both as per cent of the amount ingested and per kilogram 
of body weight. Inasmuch as each infant served as his own control, 
the data on infants of different weights and on different nitrogen in- 
takes may therefore be averaged. A direet comparison of the re- 
sponse to the different types of food is thus afforded. Such ealeula- 
tions are given in Table IIL. In this table the data on patient B. are 
omitted from caleulation beeause this subject had no control period, 
although the data did not differ significantly from those of the other 
infants in the group. 

TABLE III 


AVERAGE DAILY NitroGEN METABOLISM WiTtH ORAL AMINO AcID AND MILK FEEDINGS 
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Amino acid food | 3.64] 0.83 0.14 | 23 | 114] 11.8 4.6 82 | 90 5.0 


Of the various substances in the urine which were determined, only 
the amino aeid fraction was appreciably different in the two periods. 
The amino aeid content of the urine was greater during the period of 
amino acid feeding than during the milk feedings. However, amino 
acids formed a very small fraction of the nitrogen in the urine, and 
the difference averaged only 1.5 per cent of the urinary nitrogen. 
(See Table II.) The amino acid excretion was not always greater 
during the experimental than during the control periods. 

The values for the nitrogen balances, whether expressed as gross 
balanees per kilogram of body weight, or as per cent of the intake, 
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were indistinguishable for the two types of food. The data are in- 
terpreted to mean that the amino acid food resulted in a type of 
nitrogen metabolism which is very similar to that obtained with usual 
milk mixtures. The nitrogen excreted in the feces was less than that 
of the infants who received milk feedings. The difference is statis- 
tieally significant, but probably not physiologically significant.* 


PART II. INTRAVENOUS ADMINISTRATION 


Amino acids have been injected intravenously into various experi- 
mental animals. Elman and Weiner (1939) have reported that they 
gave intravenous ingestions of an HCl digest of casein to a score of 
patients, of which eight are described. A review of the pertinent 
literature is given in their article. 

In the present study the enzymatie hydrolyzate of casein was pre- 
pared for intravenous use as follows: It was first dissolved in freshly 
distilled water; this solution was passed through a sterile Seitz filter, 
and glucose and NaCl solutions were added to bring the mixture to the 
desired concentration. The final solution contained 2.5 per cent of amino 
acids (except in two instances where concentrations of 1.5 and 5.8 per 
cent were used), 10 per cent of glucose, and 0.45 per cent of NaCl. The 
pH of this mixture was about 4.5. In some cases the amino acid solution 
was partially neutralized by adding 1.5 gm. of NaHCO, per liter. This 
raised the pH to about 5.6-5.9. No significant differences in the results 
of administration were observed with solutions of different pH. 

The amino acid solution was first given intravenously to one girl 
patient (A.) with tuberculous meningitis. She was 6 years of age and 
weighed about 20 kg. During 24 hours she received 1200 ¢.c. of a solu- 
tion containing 2.5 per cent of amino acids, glucose, and NaCl as de- 
seribed above. This totals 3.6 em. of nitrogen, or about 2/3 gm. of amino 
acids per kilogram of body weight. The urine was collected by an in- 
lying catheter. Although the child had a fever of from 105 to 107° F., 
she was in positive nitrogen balance and retained 0.90 gm. of nitrogen. 
No reaction followed the administration of the amino acid solution. 
She died of the meningitis 48 hours after the metabolism study. At 
necropsy the diagnosis was confirmed, and there were no findings of 
significance which could not be adequately explained by the fatal 
disease. 

Subsequently the amino acid solutions were given intravenously to 
the patients to whom the amino acid mixture had heen administered 
orally. The freshly prepared solutions were given intravenously by 
gravity without isolating or tying off the veins.t The fluid was given 
at a rate of 50 ¢.c. per hour, or less, for approximately 24 hours. 
The urine and feces were collected, as previously. The feces were 


*The advantage of such a food for babies who are allergic to cow’s milk is being 
investigated by Dr. L. W. Hill. 

+We are indebted to the staff of the Infants’ Hospital and especially to Dr. R. A. 
Ross, for the administration of the solutions. 
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small in amount, often lacking. Nothing was given by mouth. At 
the end of the period of parenteral therapy, the urine and feces were 
collected for two one-day periods during which time the control diet 
Was again given. 

Intravenous administration of amino acid solution was attempted 
on eight occasions in addition to that mentioned above. There were 
six febrile reactions, three of which were sufficient to prevent con- 
tinuation of the injection. The fever subsided in about an hour. One 
infant had a convulsion after the injection was completed, and one 
had twitehing of one arm. A macular rash lasting several hours ap- 
peared over both knees in one case. The fact that febrile reactions 
were observed, which were lacking in the eases of Elman and Weiner 
(1939), eannot be attributed to the fact that comparatively large 
amounts were used in this study, because elevation of temperature 
was observed in most cases a few hours after the injection was begun. 
Other investigators (unpublished data) have obtained febrile reactions 
with the HCl hydrolyzate, as well as with the enzymatic digest. 

Data are presented from five periods on four infants, three of whom 
were studied also on both milk mixtures and the amino acid food. 
The data for the individual experiments are included in Table IT and 
the balances caleulated in Table IV. The feces of these intravenously 


TABLE IV 


NirroGeN Merasouism For Twenty-Four Hours With INTRAVENOUS INJECTION OF 
AMINO ACIDS 


INTAKE vaio a a 











icine) tiaras AMINO ACIDS] 7 N RETENTION 
SUB WEIGHT - seal ———— S sagnition me 
JECT ( KG.) VOLUME CONCEN- | N | | PER 
(@.c.) | GM. |GM./KG.| TRATION,| (G@M.) | GM. | CENT OF| GM./KG@. 
| PER CENT | | INTAKE 
\. 20.0 | 7200 | 305) 15 | 25 | 3.60 | 0.90 | 25 0.045 
W. 10 | 500 | 258] 64 5.1 | 3.00 | 0.74 | 22 0.185 
Ww. 1.4 90 | 225) 56 | 25 2.67 | 0.09 | 3 | 0.020 
s. 4$.5 939 | 23.5 52 | 2.5 | 2.75 | 0.90 | 33 | 0.200 
B. 33 | 935 | 234) 71 | 25 | 273 | 127 | 46 | 0.390 
W. Me. 6.5 750 | 112) 17 1500] «(131 | -0.75 | | -0.115 


nourished infants were lacking or so seanty that their accurate 
demareation for the period of intravenous therapy was not possible. 
The data show that, on the average, the amount of ammonium exereted 
in the urine was the same as when the infants were. fed milk diets or 
the amino acid food. The amino acid exeretion was approximately 
twice that of the control period. The undetermined. nitrogen was 
also about twice that of the control period. What constitutes this 
fraction is unknown, but the undetermined nitrogen was inereased at 
the expense of urea, which was diminished. 

The data show that satisfactory nitregen balances resulted when the 
sole souree of nourishment for a period of 24 hours was a solution con- 
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taining amino acids, glucose, and NaCl, given intravenously. The 
balances in the afterperiods showed that the nitrogen retained during 
intravenous administration was not lost subsequently (data not in- 
cluded). Subject W. MeC. had a negative nitrogen balance in all 
probability because the intake was below his nitrogen requirement. 

The amount of amino acids retained was variable. Apart from 
biologie variation, some of the factors which determine the nitrogen 
retention are the total calories, the amount of amino acids per kilo- 
gram of body weight, the concentration of the amino acids, and the 
rate of injection. For example, in the case of W., the intravenous 
injections of the solution gave quite different results for the two 
periods. The studies are, however, too few in number to justify an 
attempt at exact evaluation of these factors. In general it is clear 
that, although the amounts of nitrogen given intravenously were 
smaller than when food was given orally, the balances were as large 
or larger. 

The data given above confirm the findings of Elman and Weiner 
(1939) that amino acid solutions may be given intravenously and 
serve as a utilizable source of nitrogen. The metabolism data on in- 
fants give an evaluation of the amounts of nitrogen retained, and the 
character and amounts of the components excreted in the urine. 
These are comparable to the values obtained with usual diets or amino 
acid food. However. the experience in this study suggests that intra- 
venous alimentation cannot be regarded as practical for infants until 
the source of untoward reactions can be determined and eliminated. 


SUMMARY 


Hydrolyzed casein, consisting largely of amino acids, was given 
orally to infants as the sole source of nitrogen. The amino acids, in the 
presence of the non-nitrogenous dietary essentials, gave positive nitrogen 
balances in all cases. 

It was also found that positive and sufficient nitrogen balances were 
obtained by the intravenous administration of hydrolyzed casein to- 
gether with glucose and sodium chloride. In most instances, however, 
there were untoward reactions, most prominently a marked elevation 
of body temperature. Further study is obviously required to identify 
and remove the cause of the febrile reactions which in our experience 
have limited the elinieal utility of this form of intravenous nutrition. 
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CHRONIC STRIDOR IN INFANCY 


James E. Bowman, M.D., anp Cuevauier L. Jackson, M.D. 
PHILADELPHIA, Pa. 


HERE is often considerable confusion concerning the cause of re- 

spiratory stridor in infants. The trouble usually revolves around the 
difficult problem of the thymus gland. We have attempted to clarify 
the subject a little with a review of the literature and a study of thirty 
cases of infants presenting this symptom. 

The medical literature dealing with this phenomenon and its causes 
seems to have become prominent in 1883 with Lees” description of 
autopsy findings of a child who presented it during life. He found an 
epiglottis which curled inwards more than normal and the aryteno- 
epiglottidean folds thin and in close approximation. Nine years later 
John Thomson? concluded, after careful study of five cases, that the 
stridor was due to ‘‘a central functional disorder consisting in a slight 
disturbance of the coordination which takes place in ordinary breathing 
between the thoracic muscles on the one hand and those of the larynx on 
the other.’’ Following these, a number of writers reported series of 
eases in which this symptom was prominent. Sir St. Clair Thomson* 
emphasized the importance of direct laryngoscopy in accurate diagnosis. 
This procedure showed that in a large number of cases stridor was due 
to congenital malformation of the epiglottis or vestibule of the larynx. 
The use of direct laryngoscopy has also been fully discussed by Chevalier 
Jackson. The excellent papers of Hill’ and Kennedy and New,® Bagg,’ 
Erreeart and Beeco® should be mentioned among recent contributions. 

Thirty case histories of infants seen consecutively to determine the 
cause of stridorous breathing form the basis for this paper. The patients 
were examined in the Chevalier Jackson Bronchoscopie Clinie and the 
Pediatrie Department of the Temple University Hospital over a five-year 
period. 

The objects of the work were several. First, it seemed desirable to de- 
velop a routine for examination which would lead to the most accurate 
diagnosis; second, we desired to determine the relative frequency of the 
more important causes of this interesting symptom in our patients; and 
last, we wished to ascertain the role of the thymus gland as a causative 
factor. 

A complete examination of these infants was made, including the usual 
clinieal studies of history, physical examination, and routine laboratory 
tests. A eareful x-ray examination of the respiratory tract was carried 
out in all eases. Undoubtedly, the most important part of the study was 
the direet examination by the laryngoscope and the bronchoscope. 
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CAUSES OF STRIDOR 


Fourteen, or nearly one-half, of the thirty infants were found to have 
supraglottic obstruction to inspiration due to deformity or flaccidity of 
the epiglottis, arytenoids, and/or aryepiglottic folds (Table I). This 
‘*congenital 


’* 


condition has been termed ‘‘congenital laryngeal stridor, 
relaxation of the larynx,’’ and ‘‘congenital atony of the voeal cords.’’ 
The designations, ‘‘exaggerated infantile type of larynx’’ and “‘laryngo- 
malacio,’’ attempt to describe as well as name the condition. In children 
who have this difficulty, the epiglottis and arytenoids, forming the upper 
rim of the larynx, are drawn over the entrance of this organ on inspira- 
tion to produce the stridor. Characteristiecally, in this group of our 
patients, the onset of the noisy breathing was at birth. 

In five of our patients with noisy breathing there appeared to be pres- 
sure of an enlarged thymus gland on the trachea. Diagnosis in these 
depended a great deal on the finding, by the lateral x-ray, of kinking, 
narrowing, and displacement backward of the trachea by a shadow 
posterior to the manubrium of the sternum. More weight was given 
to any of these observations which were made during full inspiration. 
The elassie work of Pancoast® is fundamental in the diagnosis and 
evaluation of thymic compression. Negative endoscopic examinations 
were reported in all of these cases. Before classifying a child in this 
group, definite improvement in the stridor before 48 hours after x-ray 
treatment was necessary. The onset of the symptom in this group was 
typically at the second or third month, and the stridor was more 
marked on expiration. 

Ten per cent (three cases) of our patients were stridorous because 
of congenital malformations of the larynx other than those present in 
the first group. One had weblike ridges in the subglottic area; another 
had a thickening of one of the ventricular bands, and the third, a con- 
genitally small larynx. In connection with this third case, it may be 
mentioned that important studies of the infant larynx, including 
measurements, were made by Gabriel Tucker,’’ and he states that ‘‘a 
subglottic measurement of 6 mm. or above may be considered normal 
in a well-developed infant; a measurement of 5 mm. is abnormally 
small, although not incompatible with life and development. A sub- 
glottic diameter of 4 mm., however, is to be considered an actual con- 
genital stenosis when it is found in an otherwise normal infant.”’ 

Each of the eight remaining cases was given a different diagnosis: 
eyst of the thyroglossal duct with pressure of the tumor from the base 
of the tongue upon the larynx, tuberculosis of the bronchial lymph 
nodes, micrognathia, collapse of part of the trachea, possibly because 
of the congenitally deficient cartilaginous rings, congenital heart dis- 
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ease, hypertrophic laryngitis, hypertrophic laryngitis associated with 
congenital laryngeal stridor. In one ease, the cause of the altered 
breathing was not determined. 

A careful study was made of the position of the enlarged thymus 
gland in our thirty patients. The requirements for a diagnosis of this 
as a cause of stridor have been given above. : 

All of our eases were examined by the roentgen ray for enlarge- 
ment of the thymus gland. Twenty-one were reported as having some 
degree of enlargement, and nine, as normal. Only five of the en- 
larged gland group were definitely improved following x-ray therapy, 
while five others were temporarily benefited. In nine there was no change 
in the symptoms, and two were not treated. All of these facts reaffirm 
the difficulty in estimating the importance of this troublesome diag- 
nosis in eases studied because of noisy breathing. We have learned 
that an endoscopic examination will often clear up questionable situ- 
ations, and we recommend its inclusion in all studies of patients with 
stridor. 

CONCLUSIONS 


1. The causes of stridorous breathing in thirty consecutive infants 
chronically affeeted included fourteen children with congenital ex- 
cessive curling and flaccidity of the epiglottis, five with enlarged 
thymus, and three with congenital malformations of the larynx other 


than excessive curling of the epiglottis or flaccidity. 
2. Satisfactory study of a child with stridor should inelude the eare- 


ful x-ray examination of the neck and chest in both planes and an 
endoscopic examination of the larynx and trachea. 
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SWIMMING BEHAVIOR OF THE HUMAN INFANT 


Myrt_e B. McGraw, Px.D. 
New York, N. Y. 

HE swimming behavior of the human infant bears striking testi- 

mony to the phylogenesis of man. Literature on the subject is sparse, 
limited largely to comments on the random movements of the newborn 
infant having a swimminglike quality. The only instances of actual 
experimental evidence cited are those of Watson' and the writer. Wat- 
son's observations were on the behavior of three infants tested immedi- 
ately after birth, as soon as breathing had been well established. His 
method was to support the baby’s back with his hands and gradually 
lower him in a supine position into the water, maintained at body tem- 
perature, so that the body was immersed, but the face was above the 
water level, thereby preventing water from entering the respiratory pas- 
sages. Watson report, ‘* Violent expression of fear—a ery, checking of 
breathing, followed by deeper inspiration and rapid, entirely unco- 
ordinated, slashing of hands and feet were all that could be observed.”’ 
On the basis of these observations Watson discounts any evidence of 
swimming movements in the newborn behavior repertoire. 


The present report comprises a more intensive study of the data which 


formed the basis of the descriptive analysis reported in **Growth.”’ 
Descriptive notes and cinema records were accumulated on 42 different 
infants, ranging in age from 11 days to 214 years. Observations of the 
same infants were repeated at different intervals, the total number of 
observations on the 42 babies being 445. Of this total, 164 consisted of 
motion picture records, and 281 were in the nature of written notes. 
The number of repeated observations on the same child varied from 2 
to 51, the median being 10. Although in several cases these repeated 
observations extended over a period of 18 or 20 months, the data were 
insufficient to justify longitudinal analysis. On the other hand the 
fact that the same children were tested at different intervals over a 
period of time indicates, more convincingly than purely cross-sectional 
observations would, that the changes in this behavior pattern have 
developmental import. 

At each examination the baby was placed in three different positions: 
(1) With the hands of the experimenter placed under his chin and on 
the crown of his head, he was supported in the water in such a way that 
his body and extremities could move freely while his nose and mouth 
were protected above the water level; (2) he was submerged in a prone 
From the Normal Child Development Study of the Department of Pediatrics, 
Columbia University, and the Babies Hospital. 
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position without any support whatsoever; and (3) he was submerged 
without support in a supine position. The movements in each position 
were observed and described especially with respect to their organization, 


rhythmicity, and perseveration. 

The movements of the infant only a few weeks old are striking when 
he is placed in water in a prone position, The baby ustially remains in 
the prone position. Definite rhythmical associated flexor-extensor move- 
ments in upper and lower extremities together with a lateral flexion of 
the trunk corresponding to the flexor phase of the lower extremity are 
usually manifested. These movements are ordinarily sufficiently foree- 
ful to propel the baby a short distance through the water. The character 
of the movements is essentially the same whether the baby is supported 
under the chin or submerged in a prone position. Definite organization 
and rhythmicity of movements are, however, more pronounced when the 
infant is submerged. While similar to the reflex crawling and stepping 
movements which involve frictional hindrance, these swimming move- 
ments of the newborn infant are distinctly more synchronous and rhyth- 
mieal. Even when the same infant is suspended in a prone position in 
air, and there is no friction with a hard underlying surface, his move- 
ments are not so rhythmical or organized as they are in water. Another 
outstanding feature of the infant's behavior during the newborn phase 
is breath control. Apparently a reflex inhibits his breathing while he is 
submerged, since he does not cough or show disturbances common among 
the older babies after they have been submerged. In fact, there seems to 
be a summation effect of the two reflex mechanisms since the neuro- 
muscular activity is better integrated when respiration is inhibited, as 
indicated in the submerged situation. For the simple reason that the 
young baby remains in a prone position and engages in these rhythmical 
movements with sufficient force to propel his body forward through 
the water the term ‘‘reflex swimming movements’’ seems suitable to 
indicate this period. These rhythmical movements of the human infant 
are quite similar to those of other voung quadrupeds in water.* 

After the baby is 4 months of age or older, the rhythmicity and pat- 
tern of the early behavior become disorganized. Often the babies are 
quite inactive when supported under the chin, and when submerged 
prone they usually rotate into a dorsal position, and the movements of 
the extremities are of the struggling order. They cluteh at the experi- 

*For comparison we have studied the swimming behavior of the following mam- 
mals: (1) pouch young opossum ranging in length from 10 to 165 millimeters: (2) 
newborn rat, (3) kitten, (4) rabbit, (5) guinea pig, (6) macacus rhesus monkeys 
ages 5, 6, 15, and 340 days, and (7) one 2-month-old chimpanzee. All maintained the 
prone position and engaged in rhythmical movements of upper and lower extremities 
with the exception of the 2-month-old chimpanzee which was immobile and sank to 
the bottom, and the 15-day-old monkey, which maintained a vertical position in the 
water and whose movements were less organized and rhythmical than those of the 
younger monkeys. These observations suggest that the primitive reflex was be- 
ginning to disintegrate in this monkey by the time he was 2 weeks old. Observations 
should be made on a newborn chimpanzee before inference can be drawn as to the 
developmental status represented by the animal observed. This occasion is taken to 


express gratitude to Dr. Margaret A. Kennard for the privilege of photographing the 
primate behavior. 
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menter’s hand, try to wipe the water from the face, or they may sink 
deeper into the water without marked manifestations of motor activity. 
Both the struggling activity and the comparative inertia are, for the 
sake of convenience, classed as representing the disorganized phase of 
development in this type of behavior. This phase, i.e., the struggling 
type of movement and the tendency to rotate from a prone to a dorsal 
position, continues as the most characteristic mode of behavior until 
about the time the baby is capable of independent erect locomotion. It 
was apparent during this phase that the baby had more noticeable diffi- 
eulty with respiration, or controlling respiration, when he was sub- 
merged. Often the ingestion of fluid was considerable, and the infant 
would cough or otherwise show respiratory disturbance when he was 
taken out of the water. 

Toward the beginning of the second year the child again shows a 
tendency to remain in the prone position, to engage in flexor-extensor 
movements of the extremities, especially the lower extremities, and to 
propel his body through the water. The quality of these movements 
is distinctly different from the rhythmical movements of the newborn; 
they are more deliberate and apparently of voluntary order. The child 
is not merely fighting; he is making purposeful movements, fairly well 
organized, but less automatie than the reflex movements, in order to gain 
the edge of the pool. At no time did any baby show himself capable of 
raising his head above the water level for the purpose of breathing. 

In the dorsal position, with few exceptions, the disorganized or strug- 
gling movements were characteristic throughout the age range, and so 
the movements made when the child is submerged in the supine position 
do not show outstanding developmental changes. Although the baby 
engages in struggling movements, he does not rotate from a supine to a 
prone position. This observation on movements of the baby in a dorsal 
position probably explains why Watson found only *‘* uncoordinated 
slashing of the hands and feet’’ in the aquatie behavior of the newborn. 

The characteristic pattern of the newborn swimming movements is 
illustrated in the line drawings of Fig. 1 A. These drawings were 
obtained by tracing sequential projections of moving picture film in 
order to illustrate synergic movements. Fig. 1 B shows similar tracings 
representing the disorganized phase of the behavior pattern. It will be 
noticed in these drawings that the baby tends to rotate into a dorsal 
position and that there is no definite consistency or pattern in the con- 
secutive movements. Fig. 1 C illustrates the deliberate movements of the 
ambulatory child. The impression gained from our observations of the 
children around this age is that without sustained swimming experience 
these movements subsequently become disorganized and the older child 
must learn to maintain the prone position for swimming. Sometimes 
these children, after making a few strokes in the prone position, would 
tend to assume a vertical position. Most children of 5 or 6 vears whom 
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the writer has had occasion to observe when they were learning to swim 
have shown a tendency to maintain an upright rather than a prone posi- 
tion in the water. This vertical position is probably an adaptive re- 
sponse for the purpose of getting the head above the water level. Ap- 
parently the ability to maintain the prone position in water is a definite 
phase in the achievement of swimming, and it is a characteristic, together 
with the quality of limb movements, which critically differentiates de- 
velopmental phases in the growing infant. 
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Fig. 2.—The incidence of three phases in the aquatic behavior of infants. 


In order to show the general trend of development in aquatie behavior, 
the data on these 42 infants were tabulated on a plus-minus basis in 
chronological periods of 20 days. The results are indicated in the three 
curves (Fig. 2), showing (a) the decline of the reflex phase, (b) the 
period when disorganized behavior is most prominent, and (¢) finally 
the period when the more deliberate movements are manifested. Since 
these curves represent group data, the phases are not so well differenti- 
ated as is the case when successive examinations of individual children 
are similarly analyzed. The scatter is the resultant of the fact that 
individual children vary considerably as to the inception and decline 
of different phases in the development of any activity. However, despite 
the seatter the decline of the reflex phase in this activity corresponds 
closely to the declining period of other atavistie reflexes, such as the Moro 
reflex, suspension grasp, crawling and stepping movements in the young 
infant. 
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INTERPRETATION 

This study covers an analysis of the neuromuscular movements of in- 
fants when submerged in water. The manifestation in the newborn 
infant of a rhythmical, coordinated, reflex movement simulating the 
aquatic movements of other newborn mammals suggests functional evi- 
dence of the phylogenesis of man. The maturation of the central nervous 
system is reflected in the sequential changes of aquatie behavior as well 
as in other types of neuromuscular activity common to the human 
infant. It is interesting that developmental changes in swimming be- 
havior correspond in chronological order to the major phases of other 
behavior patterns which also appear to be of phylogenetic origin. 
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STUDIES ON THE MENINGOCOCCUS AND MENINGOCOCCUS 
INFECTION 
NELLES SILVERTHORNE, M.B., J. G. FrrzGeratp, M.D., F.R.C.P.(C.), AND 
DonaLp T. FRASER, M.B. 


WITH THE TECHNICAL ASSISTANCE OF COLIN CAMERON 
ToRONTO, ONTARIO 


INTRODUCTION 


HERE is now an abundance of data on the various aspects of menin- 

gococeus infection in the epidemie form in adults. It is not the pur- 
pose of this communication to review in detail the literature on this 
subject. Certain researches, however, are of fundamental importance. 
The demonstration of the efficacy of antimeningococcie serum in re- 
ducing the mortality of meningitis was shown by Flexner.’ Excellent 
monographs on many phases of meningococeus infection have been 
published by Netter and Debré.*? Gordon,* Fildes and Baker,* Dopter,™ 
and Murray.'* During the years of the Great War other important 
contributions were made by FitzGerald,’ Eastwood,® Griffith,’ Seott,* 
Ponder,’ Tulloch,’ and Glover."'. In the postwar period additional con- 
tributions have been published. Blackfan't reviewed the treatment of 
meningococcus meningitis. Studies on the types of meningocoeci iso- 
lated in the United States have been published by Branham and co- 
workers."* Outbreaks and epidemics have been reported and publica- 
tions on serum therapy have appeared in recent years by Neal, Jack- 
son, and Appelbaum,'® Norton and Gordon,'® Banks,'* Walker,'® Shaw 
and Thelander®’ (in children), Cantacuzéne,*' Tillett and Brown,” and 
Nicolau and others.** Observations of a similar nature during non- 
epidemic periods, however, are few (Cameron,** Dudley and Brennan,” 
and Rake**). The following communication is a report of clinical, 
epidemiologic, and bacteriologic observations made on cases of sporadic 
meningococcal meningitis oceurring in children in and about Toronto 
from October, 1931, until May, 1938. 


CLINICAL DATA 


During the seven years under review 51 cases of meningitis were 
studied. From each of the patients Neisseria meningitidis was isolated 
from the spinal fluid, and the clinical picture left no doubt of the diag- 
nosis. The patients varied in age from 22 days to 15 years. Post- 
mortem examinations were made in 12 of the 21 fatal cases. In three in- 
stances there was basilar meningitis with definite evidence of meningo- 
coceal septicemia; that is to say, there was a hemorrhagie rash and 

From the Connaught Laboratories, University of Toronto, the wards and labora- 
tories of the Hospital for Sick Children, Toronto, and the Department of Paediatrics, 
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petechiae in various organs. Four of the fatal cases of the acute type 
showed ventricular enlargement with hydrocephalus. In the remaining 
five cases, there was a more chronie type of basilar meningitis with 


hydrocephalus. 

Clinical Course.—The patients were arbitrarily placed in one of three 
categories. Fulminating cases comprised those in which death oceurred 
in 24 to 48 hours. Acute cases were the usual type seen in children dur- 
ing nonepidemie periods with a history of an acute onset and a duration 
of three to seven days. Chronic basilar cases were characterized by a 
history of one to three weeks’ duration, definite opisthotonos, and signs 
of basilar involvement (Table I). 

Complications —The frequency and the type of complications are 
shown in Table II. It will be noted that the commonest was hydro- 
cephalus, which occurred in 9 patients. This condition developed during 
the final stages of the disease; that is to say, after the acute symptoms 
had been present from six days to three weeks. All of these were patients 
under 7 years of age, and all died. 

Treatment.—All eases were treated with polyvalent antimeningococeal 
serum which was usually administered by the continuous intravenous 
method®* in doses of 20 ¢.c. to 150 ¢.c. during the first twenty-four to 
forty-eight hours after admission. In addition, daily intratheeal injee- 
tions of serum totalling from 70 e¢.ec. to 460 ¢.c. were given. The serum 
was supplied by the Connaught Laboratories and was not concentrated. 

Mortality.—The gross mortality of the group was 42 per cent (see 
Table 1). The mortality appears to depend to a great extent on the 
clinical type of the disease: in all those classified as ‘‘fulminating’’ and 


TABLE I 


MENINGOCOCCIC MENINGITIS 


CLINICAL Data 





TYPES NUMBER RECOVERED | DIED | MORTALITY 
Fulminating | 6 er Ff ££ ——_ 
Acute 40 30 10 25% 
Chronic basilar 5 0 5 100% 

a oe a ae ek ON 
TABLE II 


COMPLICATIONS 





ACUTE PHASE | CONVALESCENCE| FINAL STAGES — 





COMPLICATIONS xo. NO. NO. | NO, NO. NO. 

DIED DIED | DIED 
Hydrocephalus (9) 0 0 0 0 9 9 
Strabismus (4) 4 0 0 0 0 0 
Bronchopneumonia (4) 0 0 4 0 0 0 
Iridochoroiditis (3) 3 0 0 0 0 0 
Otitis media (2) 2 0 0 0 0 | 0 
Pupillary paralysis (2) 0 0 2 0 0 ~*~ 
Staphylocoecie infections (3) 0 0 3 3 0 | O 
Cerebral thrombosis (1) 1 
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*‘ehronie basilar’’ death resulted, whereas in a relatively high proportion 
of those cases classified as ‘*‘acute’’ recovery occurred. Of the 10 fatal 
eases of the acute type 3 deaths were due to staphylococcal septicemia, 
staphylococcal meningitis, and staphylococcal brain abscess, respectively. 
If these 3 be deducted, the mortality in the 
from 25 to 14 per cent. 


‘ 


‘acute’’ group is reduced 


BACTERIOLOGIC EXAMINATION 


1. Cerebrospinal Fluid.—Cultures were obtained by planting the cen- 
trifugalized deposit from 5 to 10 ¢.c. of fluid directly into 1 per cent 
dextrose beef infusion broth and on to blood agar. The microorganisms 
were obtained from each of the eases under review, and no case has 
been included on clinical grounds alone. Identification of the micro- 
organisms isolated was made by microscopic, cultural, and agglutination 
tests. 

2. Blood Culture—Ten ecubie centimeters of blood obtained from the 
external jugular or median basilic vein were planted directly into 50 
c.c. of 1 per cent dextrose broth, incubated overnight, examined micro- 
seopically, and subeultured on 10 per cent sheep's blood beef infusion 
agar. The original blood cultures were examined after 24 hours’ in- 
cubation and re-examined at 48 hours and 72 hours. They were not 
incubated longer because experience had shown that this was valueless. 
In only 8 instances out of 28 in which blood cultures were made was N. 
meningitidis obtained. This is probably due to the fact that admissions 
to hospital were after the primary bacteriemic stage of the disease. In 
this connection it is noteworthy that the 8 positive results were obtained 
in patients who had presented symptoms for two or three days. 

3. Nasopharyngeal Cultures.—West tube swabs were taken of the naso- 
pharynx and the material was plated immediately on 10 per cent sheep's 
blood agar plates. The plates were ineubated aerobically overnight ; 
suspicious colonies were selected, examined microscopically, and sub- 
cultured on 10 per cent sheep’s blood agar slopes. N. meningitidis was 
identified by microscopic, culture, and agglutination reactions. 


TABLE ITI 


Source OF MENINGOCOCC] ISOLATED FroM PATIENTS 


SOURCE ' NUMBER POSITIVE | NEGATIVE 





Cerebrospinal fluid 51 51 0 
Blood 28 8 20 
Nasopharynx 24 24 0 
Blood smears purpuric lesions 7 6 1 


4. Purpuric Spots.—The lesions were punctured with a piece of sterile, 
broken, pointed glass after thorough cleansing of the skin. N. men- 
ingitidis was identified on a basis of morphology in the smears. No 
attempts were made to cultivate the organisms. Positive results were 
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obtained in 6 of the 7 examinations made (Fig. 1). <A similar finding of 
the organisms in the purpuriec spots has been recorded by McLean and 
Caffey.7 
EPIDEMIOLOGIC DATA 

Two series of investigations were carried out :— 

(1) Investigations on the Family From Which the Case Was Derived. 

-The homes of 42 of the 51 patients were visited within a few days of 
the admission of the child to hospital. The environmental conditions 
were studied, and the clinical history of the contacts was obtained, 
and a bacteriologic examination of the nasopharyngeal cultures of the 


entire family was made. 

















Fig. 1.—Organisms from purpuric spots. 


Environment: The findings of the survey are given in Table LV. It is 
noteworthy that no less than 90 per cent of the patients came from 
homes which were poverty-stricken, in the worst residential quarters of 
the city. Overerowding was the rule rather than the exception. The 
family in most instances was living in one or two rooms. 

Race: There was no predominant racial incidence. 

Season: The disease occurred mainly in the autumn, winter, and 
spring months of the year. 
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Previous Illness in the Family: No correlation was obtained between 
the oceurrence of a case of meningitis and previous contact with men- 
ingitis by other members of the family. The incidence of upper respira- 
tory tract infection was particularly studied. Twelve of the 42 **patient- 
contact ’* groups revealed a history of such infections. These infections 
‘colds** or **influenza.”’ 


were for the most part stated to be * 

Bacteriologie Examination of Contact Carriers: Nasopharyngeal 
cultures were taken of the contacts with West tube swabs, and the ma- 
terial was planted immediately on 10 per cent sheep's blood agar plates. 


TABLE 1V 


EPIDEMIOLOGIC DATA 


Number of families visited 42 


Environmental conditions 


Overerowding 37 
Filth 19 
Poor ventilation 18 


Possible etiological factors 


Number with history of upper respiratory infection 12 
Number of families with history of previous contact 
with a case of meningitis 3 
TABLE V 


EPIDEMIOLOGIC DATA: 


BACTERIOLOGIC EXAMINATION OF CONTACTS 


Total number of persons examined 


Total number of positive cultures of the meningococeus 102 

Percentage positive cultures 5 
Number of families studied 42 
Number of cases from these families 42 
Number of families in which one or both parents were carriers 33 
Number of families in which other members were carriers 3 





The plates were subsequently spread at the laboratory and ineubated 
aerobically overnight ; suspicious colonies were picked, examined micro- 
scopically, and subeultured on 10 per cent sheep's blood agar slopes. 
N. meningitidis was identified by morphologic and cultural characteris- 
ties and agglutination tests. Table V summarizes the bacteriologic ex- 
amination of these contacts. Thirty-one per cent of contacts were car- 
riers of the meningococcus, and in 33 families of the 42 examined one 
or both parents were found to be carriers. 

2. Investigation on a Group of Healthy Adults Living in Toronto.— 
Bacteriologie Examination: During four and one-half years of the 
seven-year study, nasopharyngeal cultures were examined monthly from 
a group of healthy adults who were not known to have been in contact 
with cases of meningitis. Similar bacteriologiec technique was used 
as in the case of contact carriers. Table VII summarizes the findings. 
It will be observed that of the 2.378 swabs taken, 20 per cent were 
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positive for the meningococeus. The total number of individuals ex- 
amined in the period of study was 70, and 32 of these individuals, or 
45 per cent, were positive at one time or another. It may be noted, 
however, that the 20 per cent positive culture rate in the noncontact 
carrier group is only slightly lower than the 31 per cent found in the 
contact carriers examined. 
TABLE VI 
EpieMIoLogic Data: 
BACTERIOLOGIC ANALYSIS OF CASE AND CARRIER STRAINS 





Number of families completely studie¢ 3 
Number of families in which case and carrier strains were identical 21 


Number of families in which case and carrier strains were not identical 12 


TABLE VII 


EpiweMIoLogic DATA: 
BACTERIOLOGICAL EXAMINATION OF NORMAL INDIVIDUALS (NONCONTACTS) 


Period of study 44 years 
Total number of swabs taken 2378 
Total number of positive cultures obtained 499 
Total number of individuals swabbed in 44 years 70 
Average number of individuals swabbed monthly 50 

20 


Percentage positive cultures 





In this group of healthy adults it was found that certain individuals 
were persistent carriers over a matter of months and years, others ear- 
ried the meningocoecus intermittently, while others were transient car- 
riers as noted before.** In 1936 Rake” found that a carrier might cease 
to harbor the meningococeus after an upper respiratory infection. 
We have also observed that the development of nasopharyngitis in a 
persistent carrier would often be followed by the disappearance of the 
carrier state; on the other hand, it was found that the onset of an up- 
per respiratory infection in some individuals initiated the carrier state. 


INVESTIGATION OF THE STRAINS ISOLATED 


Strains of meningocoeci, 20 from cerebrospinal fluid, 17 from the naso- 
pharynx of these cases, 1 from a case of meningitis with Type I men- 
ingocoecus in the nasopharynx, 19 from the nasopharynx of contact ear- 
riers, and 22 from the nasopharynx of noneontact carriers, preserved, as 
soon after isolation as possible, in dried state in hard glass ampoules 
sealed under vacuum, were examined for virulence and type. 

Determination of type was carried out by two methods. (a) A method 
described by Rake*’ was used as follows: 

All agglutinations have been carried out in water baths regulated to 
the required temperature. For antigen a standard suspension has been 
adopted consisting of a suspension of meningococci of a_ sufficient 
density to give a reading of 4 em. when tested with a Gates turbidometer 
and corresponding to about 2,000,000,000 organisms per cubie centimeter. 
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Three-tenths cubic centimeter of this suspension is added to an equal 
amount of the serum or serum dilution to be investigated, the two fluids 
are mixed, and the rack of tubes is placed in the appropriate water 
bath for the required length of time. When a temperature of 37° C. 
is used, the tubes are removed after 2 hours and left in the icebox over- 
night, when a final reading is taken. The reading of the results must 
be largely a personal matter. In order to compensate for this, readings 
have been made by the same person throughout. A control tube with 
saline and suspension in equal parts is always inserted to detect salt 
sensitivity. When agglutinations are done at 56° C, for 24 hours or 
longer, a second control tube of normal serum diluted 149 is added, but 
this has been found unnecessary at the lower temperature. 


(b) The other method was an agglutination test carried out as fol- 
lows: 

Heat-killed saline suspensions of meningococci containing approxi- 
mately 2,000,000,000 organisms per cubic centimeter were used as 
antigens. One-half cubie centimeter amounts of the antigen were added 
to the same volume of serial dilutions of Type I and Type IT sera which 
were previously absorbed by a sufficiently large absorbing dose of 
meningococci (4 to % c.c. of packed cells) to remove all Type IT agglu- 
tinins from Type I serum and vice versa. The suspensions of meningo- 
cocei in the type sera were then incubated at 56° C. in a water bath 
overnight. Readings were made the next day. 

For some years we were frequently unable to allocate strains of men- 
ingococci to definite types with sera prepared from antigens of the four 
accepted types. Only by indirect typing, namely by preparing a rabbit 
serum from the strain to be typed and using cultures of the four types 
of meningococci as suspensions in agglutination tests, were we able to 
demonstrate that most of the strains isolated, early in the course of these 
studies, were Type II. In recent years we have used the two methods re- 
ferred to and have failed to type certain strains, although other strains 
have fallen into clearly defined serologic types (Table VIII). 


TABLE VIII 


TYPE AND VIRULENCE OF STRAINS OF MENINGOCOCCI 








TYPES 



































| CROSS | | | | | | ee 
. ‘ AGGLUTINA- 
NO. SOURCE 
ice | I | TION wiTH!] 10 | 10-1 | 10-2 | 10-3 10-4 |10-5 10-6 | 10-7 | 10-8 
| | 1&0 | | | 
eS ea ee DOUBTFUL | | | | 
20 CS8F* [1 /i2|/ 7 | | | eet ee 
18 N.P.t | 2 | 1} 5 | | 1}/3]4]| 9 
eases 
19 N.P. 1 | 15 | 3 } 1 2 0 4 | 12 
Contact 
carriers | 
22 N.P. | 
Noncontact! 0 12 | 10 12 3 2 3 2 
carriers | 
Total | 4 | 50 | 25 | 13 | 3 | | 3 | 9 | 17 | 32 
*C.S.F. = cerebrospinal fluid. 


. = nasopharynx. 
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The two methods gave identical results in 36 per cent of the strains 
that were typed. In 28 per cent no agglutination occurred by the first 
method, but agglutination occurred with the second method. In 5 per 
cent of instances the type was obtained by the first method but not by 
the second. In no less than 31 per cent eross agglutination occurred 
to such an extent that we could not be certain of the type. The failure 
of the first method to type 28 per cent of strains is probably due to the 
fact that a low-titer serum was used. Most of the strains, 50 out of 79, 
were found to be Type II (Table VIII). Indeed, only four Type I 
strains have been isolated from the group studied; three of these were 
from meningitis patients and one from a earrier. Our results indicate 
that certain strains of meningococeci are ‘‘narrow,’’ and others are 
‘*broad”’ in respect of their agglutination in type sera. Branham* has 
demonstrated serologie diversity among strains of meningococci. 

During the early years of our epidemiologic studies, typing of 
strains was carried out with unabsorbed four type sera. We were unable 
with this method to type the strains isolated. We were interested, how- 
ever, in ascertaining whether contact-earrier strains were identical with 
case strains in our family groups. Strains from 33 family contact-carrier 
groups were studied in this way. The method used was the agglutinin 
absorption test as described by Butterfield and Neill** with the modifieca- 
tion that a surplus of 14 ¢.c. of packed cells was added to 2 ¢.e. of 1/50 
dilution of each serum to ensure complete absorption of agglutinins. 
Table IX gives an example of strains which proved by test to be identical 
by agglutinin absorption. 








TABLE IX 
DILUTION OF SERUM 
\NTIGEN SERUM i + .— -. . SALINE 
100 200 400 7ROO CONTROL 
A + <A serum 4 4 q 3 0 
A + <A abs. A serum 0 0 0 0 
B + <A abs. A serum 0 0 0 0 
B + <A serum 4 4 4 3 0 
B + B abs. A serum 0 0 0 0 
A + B abs. A serum 0 0 0 0 


It is quite obvious from this example that strains A and B are 
identical in respect of complete absorption of agglutinins from A 
serum. In two instances we resorted to reciprocal agglutinin absorp- 
tions and similar results were obtained. By this technique we were 
able to demonstrate that from 21 families we obtained carriers with 
strains identical with the ease strain and in 12 families strains which 
were not identical with the case strains (Table VI). It is difficult to 
explain some of the discrepancies in the agglutinin absorption tests: 
in the twelve instances in which the strains were of the same serologic 
type but were not identical. Instances where the ‘‘parent strains’’ 
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were identical and other contact strains were not identical are also 
difficult to explain. If a large number of these contact-carrier strains 
had been ‘‘rough*’ variants and avirulent, the discrepancies might 
be accounted for (Wilson and Miles**). In only one instance was a 
strain ‘‘avirulent’’ and thus possibly a ‘‘rough’’ strain (Table VIII). 

Determination of Virulence——In examination of strains for virulence 
we have used the mouse-mucin test described by Rake.*' | The mice used 
in these experiments were obtained from one colony of Swiss white mice 
which gave uniform results. Each batch of mucin was tested for sterility 
before use and with a previously known virulent strain of the meningo- 
coecus and found in each instance to be satisfactory. From Table VIII 
it is seen that the vast majority (90 per cent) of strains obtained from 
the spinal fluid and the nasopharynx of these patients as well as from 
contact carriers possessed some degree of virulence. The virulence varied 
between 10° to 10° (10° contain approximately 20 meningocoeci). On 
the other hand, only seven of the 22 strains (32 per cent) recovered 
from noncontact carriers were found to be virulent in mice. The fact 
that the strains from nonecontact carriers tend to be avirulent and those 
from contact carriers, virulent, is of considerable importance. In other 
words, 94 per cent of the ease and contact-carrier strains are virulent 
as compared to 32 per cent in the noncontact-carrier group. In view 
of this, the rate of 31 per cent positive cultures in 327 contact carriers 
swabbed assumes greater significance than 20 per cent positive cultures 
in 2,378 swabs taken from the noncontact-carrier group. It is difficult 
to explain the finding that most strains in the contact-carrier group 
are virulent when many of them fail to show that they are identical 
in the absorption test. 

In this connection reference may be made to the work of others in the 
examination of strains of meningococei isolated from the nasopharynx 
of healthy adults. Cameron®* demonstrated a noncontact-carrier rate 
of 13 per cent in a group of 29 adults examined. Dudley and Bren- 
nan®* reported a carrier rate of 50 per cent, persisting for over a year, 
in the absence of cases of meningitis among the personnel of naval and 
military establishments. In view of the fact that we have demon- 
strated that only 32 per cent of the cultures (7 out of 22) examined 
were virulent in a group of normal adults, it is possible that the carrier 
rates reported by Cameron*™* and Dudley and Brennan® do not repre- 
sent the true percentage of carriers harboring disease-producing 
strains. Rake®® contributed additional information on this subject 
by demonstrating that strains of Type Il meningococcus are ‘‘frequent 
in the throats of normal individuals’’ not in eontaet with eases ‘‘ during 
endemie periods.’’ These Type II strains, however, Rake points out, 
‘‘ean also act as a parasite and produce sporadic cases of the disease.’’ 
He states, however, that by and large most of these noncontact strains 
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of Type Il are avirulent. These results are in complete agreement 
with our observations, and such researches suggest the necessity of 


testing the virulence of strains from cases, contacts and noneontacts 
before a proper evaluation of the carrier rate of potentially pathogenic 
strains may be arrived at or too many claims made for different 
therapeutie procedures. 

In view of the fact that determination of the virulence of meningo- 
cocci is a highly artificial method, the ability of meningococei to re- 
sist the bactericidal power of human blood has been employed in the 
hope that it would provide additional information as to the potential 
pathogenicity of the organism for man. 

It was shown® that a cerebrospinal fluid strain of the meningococeus 
from a patient with meningitis survived to the limiting dilution (10-°) 
in samples of bloods (citrated) of 11 infants and 8 of 33 adults. 
Qn the other hand, avirulent strains do not survive in any sample of 
citrated human blood.** It is true, as we have shown,** that strains 
virulent for mice are able to survive in human blood. But recently 
strains have been encountered (particularly those frozen and dried for 
one to three years) which have retained their mouse virulence but 
have lost their ability to resist the bactericidal power of human blood. 
It is evident therefore that the correlation between the two methods 
of test need not necessarily always hold. And it may well be that the 
method of assay in blood is a more reliable method for the assessment 
of pathogenicity for man than is the mouse-mucin test. On the other 
hand, the fact that strains which onee survived in human blood and 
after storage do not may be interpreted as an indication of degrada- 
tion of such strains. 

It is quite evident that sporadic meningitis as it occurs in childhood 
is due to Type IL meningoecoceus in which respect it differs from the 
adult epidemie form which is usually due to Type I meningococeus. 
This statement may find support from investigations that have been 
‘arried out during the past year.*? Recently a Type I strain of the 
meningoeoeeus (No. 520 obtained from Dr. Rake) was found to survive 
to the limiting dilution (10°) when grown with samples of blood from 
7 different adults. On the other hand, 5 of these bloods were markedly 
bactericidal to a recently isolated and equally virulent Type II strain. 
One could advance the hypothesis from the examination of these two 
strains that although they were equally virulent for mice, the Type I 
strain would most likely be more pathogenie for a greater number 
of humans than the Type II strain.* 


*This same hypothesis has been suggested in connection with pneumococcal infec- 
tions in man in a recent publication by Maclean, Rogers, and Fleming. These 
authors found that the sensitivity of different pneumococci to the antibacterial power 
of normal human blood is extremely variable. They state that “it is likely that this 
variation is related to the pathogenicity of these cocci in man.” 
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DISCUSSION 


There is thus much evidence that the incidence of virulent strains is 
higher among contacts than among noncontacts, and it is probable that 
the infection is derived from the former. It is also noteworthy that the 
majority of close contacts (parents) of the patients harbor meningococci 
of the same type and virulence. It must, however, be borne in mind that 
the carriers may have been infected by the case in their midst. This 
hypothesis is most unlikely in view of the history of upper respiratory 
infection in some of the earriers previous to development of the disease 
in the patient. 


SUMMARY AND CONCLUSIONS 


1. Fifty-one cases of three clinical types of meningococcic meningitis 
are reported. The mortality was 42 per cent. In 40 cases of the acute 
type the mortality was 25 per cent, and, if the three deaths from com- 
plieating staphylococcal infections be deducted, the mortality was 14 
per cent. 

2. Gram-negative diplococei were found in blood smears of the 
purpurie lesions in 6 of the 7 patients examined. 

3. Forty-two families were visited and environmental conditions in- 
vestigated. 

4. In these families 327 contacts were examined for the presence of the 
meningococeus in their nasopharynx and 102 persons (or 31 per cent) 
were found to be harboring meningococci. The majority of these 
strains tested (94 per cent) were virulent for mice. 

5. In 33 of the 42 families, one or both parents were found to be 
harboring meningococci. 

6. In a period of four and one-half years, 2,378 nasopharyngeal eul- 
tures were examined from an average of fifty individuals monthly. No 
less than 20 per cent of the cultures were positive. 

7. The majority of strains isolated from cases, contact carriers and 
noneontact carriers are Type II. 

8. It is suggested from results of our experiments that the bacteri- 
cidal power of human blood against the meningococcus or the ability of 
strains to survive in human blood may be as important in assessing the 
potential pathogenicity of a strain of the meningococeus for man as is 
an artificial mouse virulence test. 
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THE DETERMINATION OF VITAMIN C IN CHILDREN BY 
INTRADERMAL INJECTION 


Howarp G. Rararertr, M.D., anp Sipney H. Miuier, M.D. 
New York, N. Y. 

— first attempted to show that an intradermal skin test per- 

formed with 2:6 dichlorphenolindophenol may be employed as a 
method for the determination of vitamin C in the living organism. He 
studied the test on guinea pigs, in that he injected intradermally a 
small measured quantity of this dye substance and observed the length 
of time necessary for decolorization to take place. Rotter coneluded 
from his experiments that the time for decolorization of the dye was an 
indication of the degree of saturation with vitamin C of the organism. 
He stated that if the test animal was saturated, the dye disappeared in 
less than five minutes; in normal cases from five to ten minutes elapsed. 
In deficient cases more than ten minutes were required for decolorization. 
Portnoy and Wilkinson? repeated Rotter’s test on a series of 103 children 
and adults and were satisfied with the value of this test. The value 
of this test was first shown to be clinically questionable by Poncher and 
Stubenrauch.* 

We began our experimental studies with animals. A 1/400 normal 
dye solution was injected by a 1.0 ml. tuberculin syringe into the skin 
of the shaven abdomens of healthy rabbits whose vitamin C contents 
were normal. Wheals approximately 2 mm. in diameter were pro- 
duced. As a control, we injected a similar amount of methylene blue dye 
solution. The 2:6 dichlorphenolindophenol dye solution disappeared 
within five minutes whereas the methylene blue dye solution remained 
unchanged for at least twenty-four hours, showing that the dye was not 
absorbed but disappeared, probably by reduction in the tissue. This 
same dye in vitro is reduced by cevitamie acid, whereas methylene blue 
remains unchanged when titrated with cevitamie acid. 


METHOD OF PREPARATION OF THE DYE SOLUTION AND TECHNIQUE 
OF THE TEST 


The method used for making the dye was described by Rotter. A sterile solu- 
tion containing 2 mg. of the powdered dye 2:6 dichlorphenolindophenol in 4.9 c.c. 
of distilled water was used for the intradermal test. To prepare the solution, the 
proportions used were 4 mg. of the dye dissolved into 4.9 ¢.c. of sterile distilled 
water. This solution was passed through a Seitz filter for sterilization. During 
the process of filtration 20 per cent of the dye was lost. To determine the reducing 
value of the dye filtrate, a small portion of this sterile dye is retained and titrated 
against a standardized cevitamic acid solution. Another solution of 2 mg. of the 
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2:6 dichlorphenolindophenol dye in 4.9 ¢.c. of water is also titrated against this 
standard cevitamie acid. The sterile filtrate of dye solution is then diluted with 
sterile water to correct its strength to the proportion of 2 mg. of dye to 4.9 c.c. 
of distilled water. Every seven days, the dye solution is freshly prepared because 
after this time the dye begins to deteriorate. The injections are made intra- 
dermally on the extensor surface of the thigh about six inches above the knee. This 


area was chosen because, in case the dye solution should for some reason fail to be 
reduced, it would leave a blemish in an inconspicuous site. The area was cleansed 


with aleohol, allowed to dry, and then a small wheal 1 mm. in diameter was made 


with the dye solution. Immediately preceding the intradermal injection, 2 ¢.c. 


of blood was taken from the vein and the cevitamie acid of this was determined at 
once by the Farmer and Abt* method. Portnoy and Wilkinson raised four small 
wheals and took the average time of disappearance for their timing. We did this 
with our rabbits and found the time variation to be very slight whether one or four 
wheals were made. We decided therefore to use only one wheal. This procedure 
decreases the trauma and pain to the patient. The intradermal injections were always 
done by the same person thereby eliminating the differences in measurement due to 


different observers. 


RESULTS 


We have tested 100 children, febrile and afebrile, picked more or less 
at random from the wards and out-patient department of Mount Sinai 
Hospital. In this series, some of the children have been retested after 
large amounts of cevitamie acid had been given by mouth to them over 
a period of two weeks. We divided our results into three groups. 


Group 1. Those with low blood vitamin C content, or the scorbutie 
group. 

Group 2. Those with a subnormal blood vitamin C content, or sub- 
optimal. 

Group 3. Those with a normal or high blood vitamin C content or 
saturated group. 


Group 1 comprised 26 per cent of our eases. The blood vitamin C 
content of this group ranged from 0.19 mg. per cent to 0.5 mg. per cent, 
and the decolorization time of the dye injected intradermally ranged 
from 2.5 to 30 minutes with only three of these over ten minutes or below. 

Group 2, or the suboptimal group, comprised 21 per cent of our eases. 
Blood vitamin C contents in this group fell between 0.5 mg. per cent and 
0.7 mg. per cent. The decolorization time of the dye in this group 
varied from three minutes to twenty minutes, with two being above ten 
minutes, five being between five and ten minutes, and fourteen being at 
five minutes or less. 

In Group 3, or the saturated group, we find the majority of our eases, 
53 per cent in all. The time varied from two to twenty minutes. Only 
one of these children had a decolorization time of over ten minutes, 19 
between five and ten minutes, and 33 five minutes or less. 

A total of 6 per cent of the children had decolorization times over ten 
minutes, and only half of these were in the seorbutie group. Thirty 
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AcIp 


DECOLORIZATION TIME 
IN MINUTES 





Group 1 


Low Blood Vitamin C Level 





H. V. ~ 0.19 
R.D. 0.28 
A. K,. 0.28 
A.C. 0.40 
G. W. 0.35 
8. B. 0.29 
8. B. 0.39 
N. L. 0.42 
C.F. 0.24 
S. B. 0.35 
ALN. 0.34 
M. M. 0.36 
Cc. B. 0.36 
Ss. J. 0.32 
s.Cc. 0.19 
E.C. 0.30 
H.S8. 0.24 
F. A. 0.48 
Y. K. 0.48 
C.8. 0.32 
D. M. 0.24 
M. G. 0.24 
M. K. 0.31 
J.B. 0.41 
V. Z. 0.50 
H.V 0.40 
Group 2 Range 
—_ > ai 0.59 
E. C. 0.70 
A. B. 0.65 
Cc. B. 0.68 
8. B. 0.60 
S. B. 0.56 
8S. B. 0.56 
C.F. 0.56 
C. F. 0.68 
8. B. 0.69 
J.R. 0.64 
Ww. B. 0.64 
M.S. 0.58 
Cc. M. 0.56 
M. G. 0.64 
R. M. 0.64 
Cc. 8. 0.53 
E. L. 0.61 
H. L. 0.61 
S. F. 0.51 
A.8. 0.68 
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TABLE I—ConT’p 








CEVITAMIC ACID LEVEL IN BLOOD DECOLORIZATION TIME 


PATIENT 

















PLASMA MG. PER 100 c.c. IN MINUTES 

Group 3 Low Blood Vitamin C Leve!? Above 0.7 mg. % 
I. L. 0.88 5 
V. Z. 0.88 3 
A.N. 0.98 7 
A.N, 1.12 4 
H. K. 0.84 5 
J.8. 1.80 5 
E. R. 0.80 8 
A. N, 0.80 6 

, a A 0.80 7 
C. 8. 0.80 5 
A. A. 1.00 5 
+ 1.60 6 
D. K, 1.00 4 
H. 8. 1.00 4.5 
N.8. 3.50 5 
A. T. 0.98 8 
S. B. 0.84 5 
S. B. 1.96 6 
N. L. 1.20 7 
C.F. 0.84 4.5 
N. L. 0.84 5 
C.F. 0.84 5 
A.N. 1.12 4 
N. L. 0.84 7 
C.F. 1.68 6 
Cc. B. 0.88 7 
N. L. 0.78 7 
N. L. 1.21 7.5 
C.F. O86 3.5 
A.N, 0.78 4.5 
J.C. woo 3 
W.K., 1.07 4 
P.8. 0.71 4 
P. F. 0.89 4 
M. O. 0.81 8.5 
8.C. 0.81 4.5 
M. G. 0.71 4 
P. G. 0.81 5 
A. P. 1.02 6 
F. H. 0.80 6 
S. K. 0.80 6 
H.L. 1.50 3 
I. L. 1.30 4 
H. E. 1.00 4 
D.8. 1.80 5 
M.S. 1.03 2 
S. V. 1.00 4 
ye 1.80 4 
S. R. 1.80 5 
D. D. 0.80 20 
F. G. 0.88 4 
M. M. 0.88 4 
E. J. 0.98 8 
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per cent required five to ten minutes, and only one-sixth of these were 
in the seorbutie group. Sixty-four per cent of the children had de- 
colorization times of five minutes or less; more than one-fourth of these 
were in the scorbutie group. 


CONCLUSION 


We feel that this intradermal test for the determination of the amount 
of vitamin C in the body is not of significant value. 

It was in the saturated group that we found that the test gave us a 
fair indication of the state of saturation. However, the test, in order 
to be of value must be applied generally and must inelude both vitamin 
( saturated and unsaturated children. It has failed in the unsaturated 
group to give us accurate information concerning the degree of vitamin 
C deficiency. , 

SUMMARY 


A series of 100 children were injected intradermally with a dichlor- 
phenolindophenol solution, and a bluish wheal was produced. The 
length of time for the blue color to disappear was noted. The cevitamic 
acid of the blood plasma was determined by the Farmer and Abt method, 
and we attempted to correlate the time taken for the dye substance to 
decolorize with the amount of vitamin C in the blood plasma. There is 
no satisfactory correlation which ean be used for elinieal purposes. 
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ALLERGOMETRIC TUBERCULIN STUDY 


HeRMANN VouLumer, M.D., Cart Zetson, M.D., ANp Harotp Rustin, M.D. 
New York, N. Y. ; 


N 1934 von Groer’? described a new method of prognosticating the 

course of tuberculosis in childhood. In testing children allergic to 
tuberculin with several intracutaneous tests of varying tuberculin con- 
centrations, he found that the degree to which the concentration of 
tuberculin affects the strength of the reaction varies greatly with the 
individual. He differentiated the following types of relationships be- 
tween the degree of reaction and the concentration of the tuberculin: 
(1) In some children the strength of the reaction diminished as the 
concentration of the tuberculin was decreased, so that on the basis of 
the clinical appearance of the reaction, a proportional relationship be- 
tween the extent of the reaction and the tuberculin concentration could 
be assumed; (2) in other children he found that repetition of the same 
experiment yielded results which indicated that there was no such 
simple proportional relationship. He found that the reactions were 
either relatively too great or relatively too small. On the basis of his 
results, he feels that there is a quantitative relationship between the 
size of the reaction and the tuberculin concentration used. He also 
believed that the tuberculin reaction indicates the relationship between 
reactivity and sensitivity to the injected tuberculin, and thus the state 
of allergy present. This in turn indicates, in von Groer’s opinion, the 
degree of tuberculosis and its activity. 

One of us (Zelson*®) has repeated this work in a series of about 
three hundred children over a period of four years; his results, how- 
ever, have not yet been published. 

In attempting to produce a simple allergometrie procedure, Vollmer 
introdueed the allergometrie tuberculin patch test as deseribed in a 
recent publication on tubereulin patch therapy by Vollmer and Gold- 
berger.* This patch test was used for a rough determination of the in- 
dividual tuberculin sensitivity before the tubereulin patch therapy 
was instituted. In our present study the patch test has been compared 
with von Groer’s allergometrie method only in a limited form. It 
could not be compared from the quantitative point of view, because the 
exact amount of tuberculin absorbed could not be determined. With 
reactions to patch application of tuberculin one cannot use the usual 
linear measurements, but must merely eall the test either highly posi- 
tive, positive, or negative. Since the patch test method is less cumber- 
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some and, in addition, less disagreeable and painful for the patient, 
it could replace the intracutaneous method if a fair conformity be- 
tween the two could be established. 

The allergometrie patch test is prepared in the following manner :* 
Upon an adhesive strip are placed five small pieces of filter paper lo- 
cated about 1 em. from each other. Each piece of filter paper is satu- 
‘ated with tuberculin of gradually decreasing concentrations of full 
strength, 1/2 strength, 1/4 strength, 1/20 strength, and 1/100 strength. 
The tubereulin is prepared on a synthetic medium.® This strip con- 
taining the five dried filter papers is applied to the skin for 48 hours; 
the reaction is read 48 hours later. It is not a quantitative test as 
mentioned before, since the amount of absorbed tuberculin cannot be 
judged and depends, to a degree, on the individual structure of the 
skin and on the amount of sensible and insensible perspiration. Never- 
theless we feel that this is a very simple method which, as we shall 
show later, is sufficiently exact for estimating the approximate skin 
sensitivity to tubereulin. 


PROCEDURE 


In the present study we have compared the allergometrie tuberculin patch test 
with the intradermal method of von Groer. The cases were selected from patients 
at the Sea View Hospital, New York, and consisted of a group of 106 children with 
active tuberculosis (Table I). At the same time, intradermal injections of 0.1 ¢.c. 
of a 1:10,000 dilution of tuberculin and a like amount of 1:1,000,000 dilution 
of tuberculin were made on the volar surface of the forearm, The weaker dilution 
was injected at an angle, below the stronger dilution. This was done to avoid the 
possibility of absorbed tuberculin draining upward via the lymphatics and increasing 
the reaction of the test above. New tuberculin syringes and new needles were 
used in doing all the tuberculin tests. Extreme care was taken to insure that 
the correct dosage be injected. Dilutions of the tuberculin were freshly prepared 
on the day of testing. The tuberculin used was that distributed by the New York 
City Department of Health. The patch test was removed 48 hours after applica- 
tion, and the result was read 48 hours after the removal of the patch. The intra- 
dermal tuberculin tests were read and measured at the end of 48 hours. Each 
intradermal tuberculin reaction was measured by taking the arithmetical mean of the 
two largest diameters as the size of the reaction. In order to have a definite edge 
of demarcation for the measurement of the size of the reaction, only the area of 
infiltration and redness was measured. 





















































TABLE 1 
| REACTIONS TO THE ALLERGO- 
; REACTIONS TO THE MANTOUX TESTS 
NO. OF oe Sa METRIC PATCH TESTS 
canes 1:1,000,000 | 1:10,000 | Se | oe | SH) se] i 
73 More than More than niu SS 2 | 2 
5 mm. in diameter |5 mm, in diameter | | 
33 Negative More than , © 6 | 14 3FTEe-z 
|5 mm, in diameter | 
Total 106 | | | 22 | 42 | 37 | 10 | 7 





*Available from Lederle Laboratory, New York, N. Y., for experimental purposes. 
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All the tests were interpreted and measured by each of the three men doing this 
work. Where there was any discrepancy, the results were rechecked and a definite 
conclusion arrived at by agreement of all three. 

In Table I we have summarized the results of the tests in the entire 
group of the 106 children. We have used the terms one-plus to five- 
plus, but not with the usual interpretation. By one-plus- is meant a posi- 
tive reaction to only one of the squares on the patch test ; two-plus means 
that the skin reacted to two of the squares on the patch test, ete. From 
Table I it is evident that : 

1. There is 100 per cent qualitative conformity between both methods. 


show, in the main, a reaction to four or all five of the allergometric 


2. Cases with positive Mantoux reactions to the dilution 1:1,000,000 


patches. 

3. Cases with negative 1:1,000,000 Mantoux reactions but with posi- 
tive 1:10,000 Mantoux reactions show frequently only reactions to one, 
two, or three of the patches which contain the higher tubereulin con- 
centrations. Only a few react to the fourth patch. The reaction to 
the fifth patch containing the weakest tuberculin coneentration is al- 
ways negative. 

4. Reactors to four or all five patches are characterized by a very 
high tuberculin sensitivity corresponding approximately to a sensitivity 
to the 1:1,000,000 tubereulin dilution in the Mantoux test. 

5. Reactors to only one, two, or three patches indicate a lesser 
tuberculin sensitivity. 

In further analyzing our cases we divided the entire group into 
five subdivisions, on the basis of clinical and x-ray evidence of the 
tuberculosis present (Table Il). The five groups were (1) primary 
complex; (2) primary infection with only tracheobronchial glands 
evident on x-ray; (3) tracheobronchial glands with an associated 


TABLE II 








REACTIONS TO THE 


REACTIONS TO THE 
| ee pall ALLERGOMETRIC PATCH 


NO.OF! \fANTOUX TESTS 











GROUP | DIAGNOSIS veuee TESTS 
i EC 
l Primary complex »0 17 20 tein intes 
” | Tracheobronchial % 10 - + wf wt a ee ee 
glands 
3 Tracheobronchial ~ V4 6 Mm | $1 3 . £2 ee 2 


glands and pleural 
effusion 
$ Bone, joint, and 19 18 19 8 5 Si } 0 
gland tuberculosis 
5 Advanced progressive 43 24 45 3 15 | 17 $i 3 
tuberculosis 
Total 106 21 | 41/27 | 10) 7 
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pleural effusion; (4) bone, joint, and gland tuberculosis; and (5) far- 
advanced progressive tuberculosis. In the first group there were 
twenty patients, seventeen of whom reacted to the 1:1,000,000 dilu- 
tion of tubereulin and fifteen who gave a four- or five-plus reaction to 
the patch test. In the second group there were ten patients, of whom 
eight reacted to the 1:1,000,000 dilution of tuberculin and seven gave 
a four- or five-plus reaction to the patch test. There were fourteen 
children in the third group; of these, six reacted to the 1:1,000,000 dilu- 
tion, and nine gave a four- or five-plus patch test. There were nine- 
teen cases in the fourth group; of these, eighteen reacted to the 
1:1,000,000 dilution, and thirteen gave a four- or five-plus patch test. 
In the fifth group there were forty-three cases; twenty-four of these 
gave a positive test to the 1:1,000,000 dilution, eighteen gave a five- 
or four-plus patch test, and thirty-two of the children gave a three- or 
four-plus pateh test. 

From the above it is quite apparent that the children in whom there 
is evidence of a primary complex on x-ray, and those who present 
bone, joint, or gland tuberculosis are the most sensitive to tuberculin, 
both to the Mantoux test and to the patch test. The children with 
advanced progressive tuberculosis are obviously the least sensitive to 
tubereulin. 

DISCUSSION 


A negative tuberculin test in a tuberculous child may mean either 
a state of negative or positive anergy and thus mean an unfavorable 
as well as a favorable condition. Accordingly, all the intervening de- 
grees of tuberculin sensitivity, from an extremely weak reaction to 
an extremely strong one, may have diverse meanings in each indi- 
vidual case. However, active cases present, in general, a higher tuber- 
culin sensitivity than inactive cases; skin, bone, and gland tuberculosis, 
likewise, show relatively high tuberculin sensitivity. Therefore, a 
certain clinical value must be conceded to allergometry. The present 
degree of tubereulin sensitivity and its changes, in conjunction with 
other clinieal signs and symptoms, will direct the physician to a more 
proper prognosis and therapeutic approach to the patient. 

Because of our present findings and our past experience with 
tuberculous children, we feel that the tuberculin test should not be 
taken as the only guide to the activity of the tuberculosis present. 
The degree of tuberculin sensitivity may be of some significance when 
considered in association with the clinical and x-ray findings. We 
have come to the conclusion that the allergometrie patch test, like 
the Mantoux test, can give adequate information of the state of tuber- 
culin sensitivity in the individual child and that repeated patch tests 
will easily show the course of the tuberculin sensitivity. 
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SUMMARY 


1. One hundred and six children with active tuberculosis have been 
tested, by varying dilutions of intracutaneous tuberculin and by an 
allergometrie patch test administered simultaneously. 

2. The allergometrie tuberculin patch test is deseribed, and its value 
in testing is discussed. 7 

3. The allergometric patch test compares favorably with the intra- 
dermal tuberculin test in that the results tend to show that generally 
individuals who react to the weakest dilution of the tubereulin given 
intradermally also react to the weakest solution in the filter paper 
patches. 

4. The severity of the tuberculin reaction does not indicate the se- 
verity of the tuberculous process in a group of children with active 
tuberculosis. 

5. The allergometrie patch test could replace the original patch 
test,° since it has the same qualitative value, and in addition, gives some 
quantitative information with regard to the individual sensitivity; if 
repeated at intervals, it will show the course of the tubereulin sensi- 


tivity. 
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SOME PROBLEMS OF DIPHTHERIA IMMUNIZATION 


Maurice M. Hiniman, M.D., Dr. P. H., Anp Josep I. Linpe, M.D. 
New Haven, Conn. 


M*s* papers have been published and a considerable amount of 
statistical data has been accumulated to prove the value of toxoid 
as an immunizing agent against diphtheria since Ramon of the Pasteur 
Institute first introduced it in 1923, under the name of anatoxin. There- 
fore, it does not require further discussion. 

Although there has been some claim that the Schick test is not en- 
tirely adequate as an exact measure of immunity to diphtheria, its prac- 
tical value in the determination of susceptibility to the development 
of clinical diphtheria in most cases is established. Maloney and Fraser’ 
sum up the situation by stating that negative reaction may be taken as 
presumptive evidence of immunity to diphtheria, but not as a guarantee 
of immunity. In this study we assume that toxoid is the most widely 
accepted agent in diphtheria immunization and that the Schick test 
is the only practical means by which we can determine whether an 
individual is immune as a result of injection of toxoid or has natural 
immunity. 

Since the introduction of toxoid, however, problems have developed 
in connection with diphtheria immunization which are of practical in- 
terest both from the administrative point of view and from the point of 
view of the physician in private practice. Some of these factors to con- 
sider are as follows: 

1. Age factor in relation to immunity. 

2. Time relationship between immunization and the Schick test re- 
action. 

3. Problem concerning the reversal from Schick-negative to a Schick- 
positive. 

4. Effect of injection of two doses of toxoid in comparison with three. 

The first problem which still remains to be solved, and regarding which 
there has been controversy, is the age factor in relation to immunity. 
There has been considerable discussion and disagreement as to which is 
the most favorable or desirable age at which immunization against 
diphtheria should be carried out. Disagreement also exists as to whether 
there is more lasting immunity when the child is immunized at 6 months 
or at 9 months of age. In private practice many pediatricians advise 
active immunization at 10 months of age. Publie Health administrators 
on the other hand, advocate immunization at 6 to 9 months of age. 


From the Department of Health, New Haven. 
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There are two factors which must always be considered when immuniza- 
tion at an early age is advocated: (1) the fact that young infants 
generally form antitoxin to a slight extent; and (2) the fact that a large 
percentage of infants still retain their passive immunity inherited from 
their mother. Greengard? has shown that very young infants form 
antibodies more slowly than older children. MeKahnn and Kapnick in a 
recent article’ state that the newborn infant is immune to many diseases 
by reason of passive transfer of antibodies from the mother. After the 
passive immunity is lost, the child becomes susceptible—more susceptible 
than the older child. This susceptibility appears to depend upon a 
deficiency in the ability to produce antibodies. The deficiency is asso- 
ciated with a similar low level of natural antibodies such as isoagglutinins 
and heterophile antibodies. 

irom this it appears that a reduced response to active immunization 
must be expected in infants and that a further diminution in response 
occurs if immunization is attempted before the natural immunity is lost. 
Thus toxoid administration against diphtheria will produce a larger per- 
centage of immunizations if it is done after the passive immunity derived 
from the mother is gone and if it is done late in infaney, when im- 
munizing power is riisng. The young child seems to respond even 
better than the infant, but undue delay must be weighed against the 
possible danger of exposure in the older patient. Thus immunization 
against diphtheria may be delayed until late in the first year of life 
without material increase in danger to the infant and with much greater 
immune response than would be obtained from earlier inoculation. 

Park has shown that toxin-antitoxin injected before the sixth month 
and even later is inadvisable in the presence of passive immunity, and he 
aseribed the failure of the production of antitoxin in such individuals to 
over neutralization.* 

Greengard® recently has shown that in a group of infants tested, 68 
per cent of the babies will show a negative test at six months, while at 
from nine months to one year 70 per cent are positive. This is in agree- 
ment with the mass of statistical evidence that has been gathered. In a 
more reeent study Greengard and Berstein® conclude that passive im- 
munity in infants interferes with the development of antitoxin in 
response to vaccination with diphtheria toxoid and that immunization, 
therefore, should not be done in young age groups without preliminary 
Sehick testing. 

Benjamin and associates’ recently made a study of Schick testing 
and concluded that there is nothing whatever in their data to suggest or 
to support the contention of Ramon and Debré that younger children are 
not as readily immunized as older children. The authors, however, admit 
that the number of children under 1 year of age was very small and 
hence, definite conclusions could not be drawn. Most of the children 


they tested were 1] year of age. 





HILLEMAN AND LINDE: DIPHTHERIA IMMUNIZATION 515 


Blum in a recent study states that it is hazardous as a public health 
measure to inoculate children under 9 months of age, without pre- 
liminary Schick testing.*| Benjamin and co-workers,’ on the other hand, 
contend that it appears to be safe and economically sound in a public 
health program in a large city, to omit Schick testing for young children 
after, as well as before, active immunization to diphtheria by the admin- 
istration of three doses of toxoid. So much, then, for the age factor 
in relation to immunity. 

The second problem is that concerning the time relationship between 
immunization and the Schick test reaction. At present, it is the rule to 
make Schick tests six months after immunization. In reviewing the 
literature, one is struck with the paucity of material in regard to this 
question. It would be of interest to know what is the period of greatest 
titer after immunization: whether by doing the Schick test one year 
instead of six months after immunization, it would be possible to ob- 
tain a better gauge or a more complete picture as to the immunity con- 
ferred. Benjamin and his collaborators have shown that there is a 
decline in the ability to give a negative Schick reaction as the time 
interval between the last dose of toxoid and the Schick test is prolonged. 

Another important and practical problem is that concerning the 
reversal from a Schick-negative to a Schick-positive. Here, too, very 
little work has been done in this respect. 

The fourth problem relates to the question as to whether three doses 
are more effective than two doses of toxoid. The consensus of opinion 
at the present time seems to favor the three doses. Ramon and his co- 
workers’ found that in general, better results were obtained when three 
injections were given. Their recommended dosage at present consists 
of three injections of 0.5, 1, and 1.5 ¢.c. of diphtheria toxoid, with an 
interval of three weeks between the second injection and two weeks 
between the second and third. Benjamin and his associates’ found that 
three doses induced a higher degree of immunity, as gauged by the 
Sehick test, than two doses of toxoid. The same investigators claim that 
the immunizing interval can be varied within fairly wide limits without 
interfering with the resulting immunity so far as the Schick test shows. 
The percentage of negatives, as the result of this type of immunization (3 
dose), is 96 per cent. Fitzgerald and his associates'® in a recent study 
have demonstrated that three doses of unmodified diphtheria toxoid in- 
duced a higher degree of antitoxin response than any of the procedures 
compared, namely, two doses of unmodified diphtheria toxoid, one dose 


cf alum-precipitated toxoid and two deses of alum-precipitated toxoid. 
The doses were 0.5, 0.5 and 1 ¢.c. of diphtheria toxoid given at intervals 
of three weeks. 


In view of these controversial questions, it was believed that if an 
analysis of the past experiences with the diphtheria toxoid immunization 
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in New Haven were to be undertaken, some of these problems might be 
solved. At the suggestion of one of us (J. I. L.) this study was made. 
The material consisted of three groups of children: 

1. One group—987 children who had been immunized with two doses 
of toxoid, one month apart—ages ranging from six months to one year. 

2. Second group—187 children who had been immunized with 1 c.e. 
of alum-precipitated toxoid (one dose)—ages ranging from six months 
to five years of age. 

3. Third group—180 children who had been immunized with two doses 
of toxoid, one month apart—ages ranging from six months to five years 
of age. This group was Schick-tested again (Dr. Hillman) after having 
onee been found negative. 

The following are the results obtained: 

Tables IA and IB show a group of children classified according to sex 
and age. These tables show further the age period at the time of im- 
munization and the percentage of Schick-negatives obtained. According 
to these tables, it is evident that a definite relationship exists between sex 


TABLE I 
Resuuts or 2 Dose Toxo IMMUNIZATION IN CHILDREN 1 YEAR OR UNDER 


A. PERCENTAGE OF CHILDREN GIVING A NEGATIVE ScHicK Test AccoRDING TO AGE, 
Sex, AND Dose 


BOTH SEXES 


AGE IN MONTHS | 


| MALES FEMALES 
AT TIME OF IM-} oe ail cancinl 
MUNIZATION NEG. | POS. |% NEG.| NEG. | POS. |%NEG.| NEG. | POS. |% NEG. 


| 
6 | 108- 10 91.5 | 91 20 82.0 | 199 30 86.9 








92 15 86.0 71 12 85.5 163 27 85.8 
71 12 85.5 60 14 81.1 131 26 83.4 
55 7 88.7 35 18 66.0 90 25 78.3 
20 11 64.5 44 8 84.6 64 19 77.1 
30 8 78.9 24 18 63.9 54 21 72.0 
40 13 75.5 41 14 74.5 27 75.0 


782 #4175  #«81.7 








~~ Total 416. ~=«76 84.5 | 366 
B. PERCENTAGE OF CHILDREN GIVING A NEGATIVE ScuicK TEST ACCORDING TO AGE, 
Sex, AND DOSE 





9-11 inel. 105 80.1 103 4 65 76.1 
12 | 40 ‘ 75.5 | 41 14 i 27 75.0 
Total .| 416 76 £42845 | 366 99 , 82 175 81.7 


6- 8 inel. | ios 88.0 | 229 46 s 3 83 85.6 


and the ability to give a negative Schick reaction after the administra- 
tion of toxoid. Both Tables LA and IB demonstrate that the percentage 
of negative reactions is higher among males than among females. These 
figures are proved to be of statistical significance. These findings are 
contrary to what Benjamin and his co-workers found in their studies. 

Both Tables IA and IB show that the group of children immunized 
at six months of age gave a greater percentage of Schick-negatives than 
those immunized at nine months or one year of age. This result is shown 
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in Table LA, where the percentage of negatives at 6 months is 86.9, 
while at 12 months it is 75 per cent. The fact that there is a higher per- 
centage of negatives at 6 months is not due to active immunity conferred 
by the toxoid immunization, but rather to the passive immunity inherited 
from the mother. These figures, though not highly so, are of statistical 
significance, and the association is not due to chance. 

Tables ILA and IIB show time relationship between immunization and 
the Schick test. Table IIB is similar to Table ILA, the only exception 
being that the age groups are rearranged for simplification. Table IIB 
shows that the group of children Schick-tested six months after im- 
munization give a higher percentage of negatives than when Schick-tested 
one year after immunization. Thus a group of 95 children, Schick-tested 
at six months after inoculation, show a percentage of 93.7 negative, while 
a similar group 133 children, immunized at the same age, but Schick- 
tested one year after, show a percentage of 79.7 negative, or a difference 
of 12.1 per cent. In other words, the percentage of positives in the 
first is 6.3 per cent while those in the second group show a percentage 


TABLE II 
RESULTS OF 2 Dose Toxo1rp IMMUNIZATION IN CHILDREN 1 YEAR OR UNDER 
A. PERCENTAGE OF CHILDREN GIVING A NEGATIVE REACTION ACCORDING TO TIME 
INTERVAL BETWEEN IMMUNIZATION AND ScHicK TEST 
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B. PERCENTAGE OF CHILDREN GIVING A NEGATIVE REACTION ACCORDING TO TIME 
INTERVAL BETWEEN IMMUNIZATION AND ScHIcK TEST 

68 | 89 6 93.7 | 269 35 885 | 106 27 79.7 29 65.9 — 

9-11 | 24 2 92.3 92 22 80.7 | 74 20 78.7 18 46.1 

12 15 2 ss2 | 25 8 95.8 29 8 78.4 12 57.1 

Total | 128 10 92.8 | 386 65 85.6 209 55 79.2 59 45 56.7 


of 20.3 positive, which is three times as much as the first group. Almost 
the same percentage is obtained, regardless of the age of immunization. 
It is evident then from these figures, which are of statistical significance, 
that infants Schick-tested one vear after immunization instead of after 
six months will more likely present a better gauge as to the degree of 
immunity conferred. It may be explained in Tables ITA and IIB that 
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while there is scme indication that some children were Schick-tested be- 
tween 4 and 6 months and between 1 and 2 years of age, the number 
of children under 6 months and over 1 year of age were relatively few. 

Talles LILA and B and IVA and B show a group of children im- 
munized with one dose of alum toxoid. Tables IIIA and B show a group 
of children immunized by private physicians, while Tables IVA and B 
show a group of children immunized by school physicians. Although 
the number of children immunized here is small and is not of statistical 
significance, it shows, however, some interesting points. The first is that 
the figures show consistently a higher percentage of negatives, regard- 
less of age at time of immunization. The second point of interest is 
that, of the group of 95 children immunized by school physicians, 58 
were Schick-tested again from two to three years after immunization. 
Seven of this group were found to be positive, showing a reversal of 
12.1 per cent. This percentage is much smaller than that shown when 
two doses of toxoid are given. 

TABLE III 
Resuits or AtuM Toxo (1 Dose) In CHILDREN UNbER 5 YEARS 
(PRIVATE PHYSICIANS) 
A, PERCENTAGE OF CHILDREN GIVING A NEGATIVE ScHIcK TEST ACCORDING 


To AGE, SEX, AND Dose 


A068 AT TIME MALES FEMALES BOTH SEXES 





oF 
IMMUNIZATION NEG. POS. | J NEG. | NEG. POS. | % NEG. | NEG. POS. | % NEG. 
Under 6 mo. l 0 100 1 0 100 2 0 100 
6-8 mo. inel. 27 2 93.1 17 l 944 | 44 3 93.6 
9-11 mo. inel. 10 l 90.9 6 1 85.7 16 2 88.9 
1-1.9 yr. inel. Ss 0 100 7 0 100 15 0 100 
2-5 yr. inel. 3 3 50.0 3 1 75.0 6 4 60.0 

Total 49 6 89.1 34 3 919 | 83 9 90.2 


B. RELATION OF CHILDREN GIVING A NEGATIVE REACTION AccoRDING TO TIME 
INTERVAL BETWEEN IMMUNIZATION AND Scuick TEstT 








2-6 MO, INCL. 7-11 mo. mci. | 1-19 yR. INcL. | 2 YR. & OVER | 
AGE AT — — | ——_—_—-— 
TIME OF S | 3 | lg | | | s 
hed SS = | Ps 
IMMUNIZA s - Y E Y | _: a i, 2 | Zz 
cones si ®t gg § | 0 ow 8 ae ae oe 
v = S S242 Be ei Rixzia«£c;] & 
Under 6 mo. 1 oO 100 1 0 100 0 0 00.0 | 0 0 00.0 
6-8 mo. inel. 17 2 89.5 7 0 100 7 0 100 | 3 1 75.0 
9-ll mo.inel. 6 O 100 6 OO 100 S$ ( 75.0 1 1 50.0 
1-1.9yr.inel.| 6 0 100 1 0 100 | 7 O- 100 1 0 100 
2-5 yr. inel, 1 0 100 2 0 106 606} «CUS 4 42.9 0 0 00.0 
Total 31 2 939 | 27 0 100 20 5 800| 5&6 2 714 


Table V illustrates results for a group of children who have been im- 
munized and have been found to be negative after the first Sehick test. 
These children were then Schick-tested again to determine the percentage 
of reversals As this table indicates, these children were Schick-tested 
again from one to five years after they were first Schick-tested and found 
to be negative. Of a total of 180 children, there were 134 negative and 
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TABLE IV 


RESULTS OF ALUM Toxorp (1 Dose) IN CHILDREN UNpbeR 5 YEARS 
(ScHooL PHYSICIANS) 
A. PERCENTAGE OF CHILDREN GIVING A NEGATIVE Scuick TEST ACCORDING 
TO AGE, SEX, AND Dose 


AGE AT TIME 








ow MALES FEMALES BOTH SEXES 

IMMUNIZATION NEG. POS. | % NEG. | NEG. POS. | Yo NEG. | NEG. POS. | % NEG. 
6-8 mo. inel. 16 0 100 13 0 100 29 0 100 
9-11 mo. inel. 10 0 100 4 0 100 14 0 100 
1-1.9 yr. inel. 17 0 100 9 0 100 26 0 100 
2-5 yr. inel. 13 0 100 13 0 100 26 i) 100 
~ ‘Potal aT 0 100 | 39 «60-100 25 0 100 





B. RELATION OF CHILDREN GIVING A NEGATIVE REACTION ACCORDING TO TIME INTERVAL 
BETWEEN IMMUNIZATION AND ScHick TEST 














2-6 Mo. INCL. | 7-11 Mo. INCL. | 1-19 YR. INCL. | 2 YR. & OVER 

AGE AT - } ; . \- “ 
TIME OF | s | | | sg | | gs | | s 
IMMUNIZA- a ge z _ Z % “: P x 

5 S L S L - ve Ae L 

print pigivw iF izeivn | Eligie | sleli we 
6-8mo.ined. | 25 0 100 | 4 #0 100 0 0 000 | 0 O 000 
9-11 mo.inel.| 14 0 100 0 0 100 0 0 000 | 0 0 00.0 
1-1.9 yr.inel.| 25 0 100 | 4 0 100 | O 0 00.0 o Oo 000 
2-5yr.ine. | 25 0 100} 1 #0 100 | 0 O- 00.0 0 0 00.0 
Total ae: cc wel Ss 6S hoe 0 0 000 0 0 000 


46 positive, or a reversal of 25.5 per cent. Although this group presents 
a very small number and is not of statistical significance, it brings out 
several interesting points: 

1. That the percentage of reversals out of the entire group is 25.5. 

2. That the highest percentage of reversals appears to be in children 
who were immunized between six and nine months of age. 

3. That the greatest number of children became positive again between 
two and four years after immunization (70 per cent). 

It appears then from Table V that the children immunized at an 
early age are protected against diphtheria for a period of no longer 


TABLE V 


Data CONCERNING 180 CHILDREN WHO Hap BEEN Scuick-Testep AGAIN AFTER 
Havine Been Once NEGATIVE TO THE Scuick REACTION 


ELAPSED TIME BETWEEN SECOND SCHICK TEST AND IMMUNIZATION 














AGE AT | 1-1.9 yr. | 2-2.9 yr. | 3-3.9 YR. ane. | ° =" oe 
TIME OF } OVER % POS. 
IMMUNIZA-} | | waa Ss a | % 
. | NEG. | POS. | NEG. | POS. | NEG. | POS. | NEG. | POS. | NEG. | POS. | NEG. | POS. |_ 7 
TION POS. 
6 mo. 6 3 11 6 3 0 1 ‘i ¢@ 0 21 10 329.7 
7-8 mo. 3 2] 2 1 3 3 1 2:i. 6 0 9 8 48.0 
9-11 mo. 0 0| 2 1) 1 2/4 1/0 0] 7 4 364 
1-1.9 yr. iH 0 4 1 2 0 4 1 0 1 13 3 3.1 
2-29 yr. | 1 0; 2 ie. as 0 0 0 6 2 25.0 
3-4.9 yr. 2 1 6 0; 8 0; 3 0 0 0 19 1 5.0 
5 and over| 7 0} 21 6 | 21 9| 9 3/1 0 59 18 23.3 
Total 22 6 48 16 39 15 | 2 8 1 1 | 134 46 25.5 
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than four years. Thus it seems that in a community of this size, if chil- 
dren are to be immunized at that early age (under 9 months), it would be 
a sound public health procedure to Schick-test them again before enter- 


ing school. 
SUMMARY 


1. This study indicates that there is a higher percentage of negative 
reactions in a group of children immunized between 6 and 9 months of 
age than when immunized at 1 year of age. The high percentage of 
negative reactions is probably not due to the immunity conferred as 
the result of toxoid administration, but is influenced to the passive 
immunity inherited from the mother. This confirms the results of 
studies made by other investigators. While toxoid immunization against 
diphtheria will add protection to a larger percentage of children if 
performed at a later age after the passive immunity derived from the 
mother is gone, this is no indication against immunization before 9 
months of age, when a public health program is considered. But chil- 
dren must be Schick-tested after immunization and again Schick-tested 
at a later period of time if we are to be certain of results in individual 
cases. Immunization at a later age is more applicable where the pri- 
vate practitioner is concerned because the child is under closer obser- 
vation and because there are other preventive measures which the 
private practitioner institutes at six months of age, such as whooping 
cough inoculation and vaccination against smallpox. 

2. As regards time relationship between immunization and Schick 
test reaction, it was shown here that the percentage of negative reactions 
is considerably smaller when infants are Schick-tested one year after 
immunization than when Schick-tested six months after immunization. 
In other words, there is a decline in the ability to give a negative reaction 
as the time interval between the last dose of toxoid and the Schick test 
is prolonged. It seems, therefore, that it would be a safe and wise proce- 
dure to Schick-test children one year after immunization instead of six 
months. In this manner a better gauge may be obtained as to the degree 
of immunity conferred. 

3. Concerning the problem of the reversal from Schick-negative to the 
Schick-positive, this study has shown that there is a 25 per cent reversal 
when children are immunized with two doses of toxoid. It also indicated 
that many became positive two or three years after immunization. This 
suggests the desirability of Schick-testing children again before they 
enter school. 

4. Regarding the effectiveness of two doses of toxoid in comparison 
with three doses of toxoid, this study has shown that the percentage of 
negative reactions is much smaller when two doses are administered 
than when three doses are given. Thus our analysis shows that when 
two doses are administered, the percentage of Schick negatives is 81.7 
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per cent while, when three doses are administered, the percentage is 
about 96 per cent as shown by Benjamin and his co-workers. We have 
also shown here that one dose of alum-precipitated toxoid is more effee- 
tive than two doses of the liquid toxoid. It would seem, therefore, 
that three doses of unmodified toxoid given at four-week intervals 
is the most effective method of diphtheria immunization. 

5. In regard to Schick testing after immunization—while it may not 
be good economy in larger cities, in communities like New Haven, it is a 
necessary procedure. We differ with Benjamin when he states that it is 
unnecessary to make Schick tests before and after immunization. The 
result of this study indicates that the Schick test after immunization is 
a necessary public health procedure. 




































CONCLUSIONS 


1. It appears that sex may be a factor or that a definite relationship 
exists between sex and the ability to give a negative Schick reaction after 
the administration of toxoid. 

2. The number of Schick-negatives is much greater in infants im- 
munized at 6 months of age than in those immunized at 1 year of age. 
This does not imply that it is advisable to immunize at an early age. 

3. A definite decline is noted in the ability to give a negative Schick 
reaction when infants are Schick-tested one year after immunization 
rather than at six months after immunization. 

4. The percentage of reversals as the result of two-dose toxoid admin- 
istration in this study was 25.5 per cent and 70 per cent of these reversals 
occurred between two and four years after immunization. 

5. This study confirms the opinion of the other investigators that 
three doses of toxoid are superior to two doses of toxoid. 
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TREATMENT OF CRYPTORCHIDISM WITH 
MALE SEX HORMONE 


CarL Zetson, M.D., ANp Ernst Sternirz, M.D. 
New York, N. Y. 


INCE the reports of Aschheim and Zondek (1926)! on the effects of 

pregnaney urine on the sex organ and of Engle (1932)? on the effects 
of gonadotropie hormone in causing descent of testes in immature 
monkeys, many reports have appeared showing the beneficial effect of this 
hermone in human eryptorehidism. In a recent publication, Zelson* has 
summarized the literature to date and has shown that in a carefully 
selected group of children with eryptorchidism treated with gonadotropic 
hormone he could bring about the descent of the testicles in 31 per cent 
of the eases. Though earlier publications reported success in about 61 
per cent, some of the later reports coneur with Zelson’s lower percentage 
of successful results. 

It is certainly desirable to improve, if possible, on the results hereto- 
fore obtained. As we know that the gonadotropie hormone stimulates 
the interstitial cells of the testicle which produce the male sex hormone, 
there arises the question whether its action in eryptorehidism is wholly 
or partly effected through stimulation of the production of the male sex 
hormone. Assuming the affirmative, one could expect to obtain improved 
results by direct application of the male sex hormone, whether alone or 
in conjunction with the gonadotropie hormone. 

Comparatively little work has thus far been done on the use of male 
sex hormone in cryptorchidism. Mention will later be made of the few 
experiments conducted with the older male sex hormone preparations. 
During the last deeade or so remarkable progress has been made in the 
knowledge concerning male sex hormones. MeGee* was the first to obtain 
a male sex hormone from the testes and to prove its androgenie properties 
by its influence on the growth of the capon comb. Loewe and Voss,* 
Gallagher and Koch,* Funk and Harrow,’ and others were able to ex- 
tract an androgenic substance of testicular origin from male human 
urine. Butenandt and his associate*:* were the first to obtain the hor- 
mone in crystalline form from the urine and to find its chemical and also 
its structural formula. They called the hormone ‘‘androsterone.’’ This 
substance, extracted from the male human urine, was considered to be the 
male sex hormone proper, identical with the hormone obtained from the 
testes. But Gallagher and Koch'’ extracted from testes a substance 
about ten times more potent, and somewhat different chemically, as evi- 
deneed by the faet that the testicular extract was destroved on boiling 
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with alkali, while the urinary extract was not affected by like treatment. 
However, they believed beth substances to be biologically identical, at- 
tributing the greater potency of the testicular hormone to greater 
purity. Laqueur and his coworkers'’ '* '* '* extracted from the testes a 
crystalline substanee of the same potency as the Gallagher and Koch 
testis extract. They proved it to be biologically different from andro- 
sterone. It was not only very effective in producing growth of the capon 
comb, but was also effective in bringing about complete restitution of 
secondary sex characteristics. This second effect could not be obtained by 
means of the hormone extracted from the urine. They also found its 
chemical formula to be different from that of androsterone in that a 
double bond was present, and therefore two hydrogen atoms less, and 
also that the keto group was in a different position. They called the 
new hormone ‘‘testosterone."" About the same time, Ruzicka and 
Tschopp*® and Butenandt and his group,'* ' starting with cholesterol, 
succeeded in synthesizing a hormone which proved by its chemical and 
biologic properties to be identical with testosterone. They also confirmed 
the chemical structural formula as suggested by Laqueur. Testosterone, 
therefore, is now generally considered to be the male sex hormone proper. 

In addition to testosterone, Laqueur’s group extracted from testes some 
unknown substances which in themselves had no effect on the genitals, 
but which accentuated the effect of testosterone, but not of androsterone, 
again proving that the two substances were not identical. Increased 
activity of testosterone was also found to result from esterification with 
organic acids, like acetic or propionic acid, as reported by Miescher, 
Wettstein, and Tschopp.'* Testosterone propionate, therefore, is the 
form in which the male sex hormone is now generally used in 
therapeuties. 

This powerful new hormone proved to be effective in inducing descent 
of testes in animal experiments. Hamilton,'® in 1936, using 5 mg. of 
testosterone propionate several times weekly, caused the descent of the 
testes in nine immature male macaques (in which eryptorehidism exists 
until puberty). He was able to obtain descent in all cases after fourteen 
days, and he felt that this was due to the growth of the cord and develop- 
ment of the scrotum. 

Denk and Uebelhoer®® were the first to attempt to treat eryptorehidism 
in the human with male sex hormone. They used a preparation ad- 
ministered orally called ‘‘testosan.’’ This was used alone, in combina- 
tion with pituitary extract, orally and rectally, or in combination with 
injections of anterior pituitary-like hormone. They reported very favor- 
able results. Of the 19 patients treated, 6 showed complete descent of 
the testicles, and 9 showed a partial effect. Those patients whom the 
testicles had not been found previously but were felt in the canals after 
the treatment were considered as improved. These amazing results are 
puzzling. It seems hard to conceive that an oral medication given 
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in the dosage described could be so potent as to cause descent of the 
testicles in a comparatively short period of time. Most endocrine 
products given orally, even when potent, must be given in very large 
doses to obtain results. 

Sand*' reported the suecessful treatment of one case of eryptorchidism 
with the use of a Danish androsterone preparation in combination with 
a gonadotropic hormone. 

Bize*®* was the first to try the new hormone testosterone. He gave 10 
mg. of testosterone propionate every five days to boys with eryptorehid- 
ism, without any effect. He does not state how many cases were treated 
or how long treatment was continued. Zeithaml** used testosterone 
propionate in a controlled series of eryptorchid children. He treated 
eight boys between 414 and 15 years of age by giving them from 10 to 
30 mg. weekly, totaling between 17.5 and 145 mg. The hormone did 
not produce descent of the testicles in any of his patients. Bruce 
Webster** gave 25 mg. of the testosterone propionate three times a week 
for several months to two boys aged 10 and 14 years, respectively, with 
no result. Hamilton and Hubert”? gave from 5 to 20 mg. of the prepara- 
tion, three to seven times a week, to seventeen boys between the ages of 
114 and 27 vears, for a period as long as five months in some cases. They 
obtained descent in one of nine unilateral eases and in three of eight 
bilateral eases. In each of two bilateral cases one testicle descended into 
the serotum, while the other remained undeseended. Partial descent 
occurred in two of the bilateral eases. 

We are herewith presenting a report on a group of eryptorchid 
children treated with male sex hormone, from which an evaluation of 
its effectiveness may be made. Though our results are not startling, we 
feel that the effect of the treatment as given to a group of children chosen 
under very strict criteria is of sufficient interest to warrant a report. 

CHOICE OF CASES 

All the cases treated in this series were from the Children’s Out- 
Patient Department of the Mount Sinai Hospital, New York. There were 
20 children between the ages of 744 and 13 years. Most of these children 
had been seen at intervals from a period of three to six months before 
treatment was instituted. Eleven of the 20 children had had previous 
treatment with gonadotropie hormone, the amounts varying between 
5,100 and 40,000 units. Each boy selected for treatment satisfied the 
following rigid criteria given by Zelson :* 

1. Each boy was examined both in standing and reclining positions by 
at least two physicians who had to be unanimous in the diagnosis. 

2. At no time in the past history of the children had the undescended 
testicle been seen or felt in the serotum. 

3. Testicles could not be pulled or forced into the scrotum. 
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4. Testicles could not be brought down into the scrotum after twenty 
to thirty minutes under a heat lamp or after a warm bath. 

If, in spite of the above criteria, descent occurred after one, two, or 
three injections, the case was not included in our series. We feel that 
in this type of case the testicles would descend spontaneously. 

Seventeen cases were unilateral, and 3 were bilateral. In 7 of the 17 
unilateral cases, the testicles could not be felt at any time; in the re- 
maining 10 eases, the testicle was at various levels in the canal. In each 
of the bilateral cases one testicle was in the canal, and the other testicle 
could not be felt. There was a total of 23 undescended testicles; 18 
were palpable, and 10 were not. 


TREATMENT 


Each child was treated with testosterone propionate. The testosterone 
propionate used was the synthetic product manufactured by the Roche- 
Organon Co. under the trade name of neo-hombreol. The strength 
of the product used by us was 10 mg. per cubic centimeter. Each boy 
was given three injections a week over a period of from four to ten 
weeks; the doses varied between 5 and 10 mg. an injection. The total 
dosage varied between 60 and 180 mg. Four of the boys who had re- 
ceived a series of testosterone propionate injections for from four to 
seven weeks were given a second series of injections of testosterone 
propionate, 5 mg., three times a week, in combination with gonadotropic 
hormone (pregny]), 500 units, three times a week, for a period extending 
over three to six weeks.* The four children who were given the combined 
treatment received, in addition to the testosterone propionate, a total 
dosage of gonadotropie hormone varying between 4,000 and 8,900 units. 
None of the children received treatment longer than ten weeks. 


RESULTS 


Twenty boys with twenty-three undescended testicles were treated 
with testosterone propionate (Table 1). In 17 of these boys the condition 
was unilateral; in 3 of the boys it was bilateral. Eleven of the boys had 
been previously treated with gonadotropie hormone with no effect. Of 
these 11 boys, 2 responded to the testosterone treatment: one was a 
unilateral case, and the other a bilateral case ; both were pseudo-F roehlich 
types. There was complete descent in 3 cases, i.e., 15 per cent of the 
entire group. Of these 3, 1 had unilateral eryptorechidism, and 2, 
bilateral. That the testosterone propionate had a partial effect on some 
of the other children treated is evident by the following facts: In 5 
eases the testicles came down to the lower end of the canal and could be 


*The authors gratefully acknowledge the cooperation of Dr. Louis Klein of the 
Roche-Organon Company in supplying neo-hombreol and pregnyl for this clinical 
investigation. 
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UNDESCENDED 


TESTICLES 


AGE 
SINGLE 

9 |Left in 
abdo- 
men. 


10 | Rt. in ea 
nal, 


10 | Left in 
canal. 


11 Rt. in ab 
domen. 


10 | Rt. in ab 
domen. 


11 Rt. in ab- 


domen. 


114 | Rt. 
nal. 


12 |Left in 
canal, 

13 | Rt. at 
lower 
end of 
canal, 


74 Rt. in ea 
nal, 


in ca- 


}ENERAL 
GENERAL | eEVIOUS TREAT- 

















piLaTer- | “PPEAR- MENT — 
ANCE 
AL 
Obese. $8 mo. with A. P. L.| Test. prop. 
substance at an- 
other institution 
with no result, | | 
\Normal. |10,000 U. follutein| Test. prop. 
with no result, 
| | 
Normal. |Given A. P. L. sub-| Test. prop. 
stance for a pro-| 
longed period 
with no result, 
Small for }5100 U, A. P. L. | Test. prop. 
age. substance with | 
no result. 
Left in| |Small for |7750 U. follutein (Test. prop. 
canal, | age. | with no result. 
Rt. in ab-| 
domen. 
7 = 
Froehlich |Antuitrin-S 3xwk.) Test. prop. 
type. for 6 mo. No re- 
sult. 
Normal, (15,000 U. follutein) Test, prop. 
with no result. 
Tall for (10,000 U. follutein| Test. prop. 
age. with no result, 
Small for |10,000 U. follutein! Test. prop. 
age. with no result, 
Small for |15,000 U. follutein| Test. prop. 
age. with no result. | 
Left in Froehlich 40,000 U. follutein| Test. prop. 
eanal. | type. | with no result, 
Rt. in ab 
domen. 
Normal. |None. ~ |Test. prop. _ 


| 


(Test. prop. 
plus 
| pregnyl. 


USED 


TABLE 


AMOUNT! LENGTH 





PER | OF 
DOSE | TREAT- 
| GIVEN | MENT 
5 mg. | 4 wk. 


3 x wk. 


10 mg. | 8 wk. 
3 x wk. 


10 mg. | 4 wk. 
3 x wk, 


110 mg. | 4 wk, 
3 x wk. 


‘10 mg. | 5 wk. 


3 x wk.| 


5-10 | 9 wk. 
mg. 
\3 x wk, 


3 x wk. 
5 mg. | 5 wk. 
3.x wk. 


10 mg. | 4 wk. 
3 x wk. 


6 wk. 








10 mg. 
3 x wk. 


| 
| 


a S 
10 mg. | 8 wk. 
3 x wk. | 
| 


| 
| | 





15 mg. 4 wk. 
3 x wk. 


5 mg. 
3 x wk. 
500 U. | 6 wk. 
3 x wk. 
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DOSAGE 


70 mg. 


200 mg. | 


120 mg. 


120 mg. 


160 mg. 


160 mg. 


170 mg. 


75 mg. 


120 mg. 


1 80 mg. 


200 mg. 


60 mg. 


85 mg. 


PREGNYI 
TOTAL 


145 mg. 


7700 


No 


RESULTS 
SIZE OF 
TESTICLE 
No change. 


GROWTH) GENERAL 
No 
change. 


No change. 


No (Penis larger. Smaller. 
change. |Pubic hair. 


Penis larger..No change. 


No 
change. 


Grew 3” Penis larger.|/Small; pal- 
in four | pable in 


weeks, -anal. 
No |Penis larger./Small. 
change. | 
Pubic hair. 
No Penis and No change. 
change.| scrotum 
larger. 
Pubic hair. 
No /|Penis larger.|No change. 
change |Pubie hair. | 
iSerotum | 
larger. 


No | | -enis larger.|Smaller. 
change |Pubie hair. | 


No _ |Penis larger.|Smaller. 
change. Pubic hair. 
| No (Penis larger./Smaller. 
\change. |Pubie hair | 
| increased. | 
Penis and Smaller. 
change. | scrotum 
| larger. 
{Much pubic 

hair. 


'Penis larger. 


No Serotum No change. 


change.| larger. 


CRYPTORCHIDISM 


ON 
CHIDISM 


No change. 


No change. 


No change. 


No change. 


No change. 


Deseent of 


testicle in 
to upper 
part of 
scrotum. 
No change. 


No change. 


No change. 


No change. 


Descent of 
both 
testicles 
into 
serotum. 


No change. 


CRYPTOR- 


527 


REMARKS 


Left sided hernia. 
Was referred for 
repair of hernia. 


Testicle was small- 
er, at end of ea- 
nal, and could be 
pulled into the 
upper part of 
the serotum. 


Testicle became 
palpable in 
nal, 

Rt. testicle felt at 
lower end of c¢a- 
nal. Left tes- 
ticle in canal as 
before. 

Mother stated that 
**ehild acts 
more like a boy 
now.’’ 


ca- 


Rt. testicle became 
smaller and 
could be pushed 
out of eanal. 


Testicle can be 
pushed out of 
canal, 


| Was under thyroid 
medication for 
control of exces- 
sive weight. 


Pregnyl was given 
in combination 
with testosterone 
in later half of 
treatment with 
no effect. 
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UNDESCENDED 
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!AMOUNT| LENGTH 


CASE| TESTICLES : GENERAL | pervious TREAT- bes ae | PER OF 
é AGE — APPEAR- oh DRUG USED : 
NO. | sixeue | BIUATER- | ce MENT DOSE | TREAT- 
SINGLE NCE 
AL . GIVEN | MENT 
13 8 | Rt. in ab- Obese. None. |Test. prop. 5 mg. | 5 wk. 
domen, 13 x wk. 
| |Test. prop. 5 mg. 5 wk. 
plus 3 x wk. 
pregnyl. }500 U. 
3 x wk. 
14 9 |Rt. in ab- Froehlich |None. ~|Test. prop. 5 mg. | 7 wk. 
domen. type. | 3 x wk.! 
| 
Test. prop. 5 mg. 
plus i3 x wk. 
pregnyl. 500 U. | 3 wk. 
| 3 x wk. 
= - = > _|\——— —_—____—__ | —____ 
15 | 10 |Rt. in ea-| Normal. |None. |Test prop. }10 mg. | 4 wk. 
nal. | : 3 x wk. 
16 | 10 | Rt. in ab- \Obese, None. |Test. prop. j5 mg. | 6 wk. 
domen, Small 3 x wk. 
geni- | 
tals. | 
_|—_—___—— ee 
17 | 103 |Left in |Normal. |None. |Test. prop. 110 mg. | 7 wk, 
| abdo- 3 x wk. 
men, | | 
Rt. in ea 
nal. 
IS | 11 |Left in Normal, |None. |'Test. prop. 5 mg. “4 wk 
eanal, > x wk 
|Test. prop. 5 mg. 6 wk 
plus 3 x wk 
pregnyl. 500 U. 
3 x wk 
19 11 |Rt. in ea Normal, None. Test. prop. 5 mg 4 wk. 
nal. | 3 x wk. 
20> | 114 |Left in Normal. |None. Test. prop. 10 mg. | 4 wk, 


eanal, 
small. 


pulled out of the external ring 


> 


3 x wk. 


manually but retracted immediately 


when left alone. In 4 eases in which the testicles were not palpable at the 
onset of the treatment, they became palpable in the canal at the end of 
treament. There was enlargement of the penis in 16 cases, enlargement 
of the serotum in 8 eases, and a definite growth of pubic hair in 10 eases. 
Only 4 of the boys showed no effect from the hormone. In 5 cases the 
testicles beeame smaller during the course of treatment. In one ease the 


° testicles became larger. In a four-week period one boy grew 1% ineh in 











vk . 


rk. 








I—Conr'p 
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DOSAGE 


TOTAL 


70 mg. 


70 mg.| 140 mg. 


110 mg. J 


40 mg. 150 mg. 


120 mg. 


90 mg. | 


160 mg. 


60 mg. 


110 mg. 170 mg. 


60 mg. ig 


height, 
ported 
history 


sai ee eg a 
SIZE OF IN CRYPTOR- 
GROWTH) GENERAL ae SS ae | 
ia ncasnar 3 TESTICLE CHIDISM 
Penis larger. No change. 
Penis and (No change. |Both 
scrotum | testicles 
- : : 
5600 No larger. descended 
change. | into 
| | serotum, 
Penis and | —|Rt. in canal 
scrotum |} and could 
| 
larger. be pulled 
Pubie hair. into 
| serotum., 
4000 No |\No change. 
change. 
No |No change. |No change. |No change. 
ee | | 
No |Penis larger.;No change. |Both in 
change. serotum. 
No |Penis and |No change. \Both pal- 
change.) serotum pable in 
larger. lower end 
Pubie hair. of canal. 
Rs ‘Penis and {No change. | 7 
scrotum 
larger. 
Left tes- No change. 
ticle 
larger. 
8900 No 
change. 
‘| No (No change. |No change. |No change. 
change. 


and another grew 1 inch. 
during the course of treatment, there was no discomfort and no 


Grew 1” No change. 


in four 
weeks. 


RESULTS 


No change. 


CRYPTORCHIDISM 





No change. 





of masturbation. 


'|After 
| 


529 


REMARKS 


Rt. testicle palpa- 
ble. With test. 
alone no descent. 


Combination of 
testosterone and 
pregnyl caused 
descent of the 
testes into sero 
tum. 


| 
| 
| 
| 
| 
| 


|4 months after ces- 

| sation of treat- 

| ment penis was 
smaller but testi- 
eles remained in 
scrotum, 

testosterone 
he was treated 
with 10,000 U. 

| of pregnyl and 
both testicles de- 
scended into 
scrotum, 

No change other 
than enlarge- 
ment of testicle 
in canal with 
combined treat- 
ment. 


Did not continue 
treatment. 

Testicle at lower 
end of eanal—- 
ean be pulled 


into serotum. 


Though frequent erections were re- 


Four of the children who had not responded to the testosterone 


propionate alone were given a second course of treatment 
with 


testosterone 


(pregnyl). 


propionate 
All of these children had unilateral undescended testicles. 
Two of the 4 boys responded to this treatment with complete descent 


was ¢ 


-ombined 


gonadotropie 


in which 
hormone 
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of the testicle into the serotum. One boy with bilateral eryptorchidism, 
in whom testosterone propionate was not effective, was subsequently given 
10,000 units of gonadotropic hormone, with resultant complete descent 
of the testicles. 

DISCUSSION 

A large number of experiments have proved male sex hormone to be 
effective in promoting the growth of the genital organs in immature 
animals and in restoring secondary sex characteristics in castrated 
animals. Clinieal experience has also confirmed the assumption that this 
hormone is essential for the maintenance of normal function in the male. 
It has been used a great deal in human hypogonadism and has caused 
reactivation of the sexual function and the libido, with enlargement of 
the penis, scrotum, and epididymis. It is of definite value in the treat- 
ment of impotence or of neurasthenie vasomotor troubles that appear 
at the male climacterie. 

We believe that factors other than gonadotropic hormone are involved 
in the descent of the testicles. One must suppose that in cases of 
unilateral eryptorchidism, since one testicle is down, sufficient hormone 
must have been present to cause its descent. If no obstruction to the 
other testiele is present, it may inherently be abnormal so that it would 
not respond to the hormone present in the circulation. Whether the 
abnormality is anatomical or physiologic cannot be decided at present. 
It has been the opinion of most workers that the gonadotropie hormone 
acts on the interstitial cells of the testicles causing an increased secretion 
of the male sex hormone which in turn stimulates the development of 
secondary sex characteristics and descent of the undescended testicles. 
Others are of the opinion that the descent of the testicles is the result of 
a direct effeet of the gonadotropie hormone. Hamilton" feels that 
testosterone propionate has a distinet advantage over gonadotropic 
hormone, the former being a pure synthetie drug which is stable and 
produces less widespread endocrine effects throughout the body. Further- 
more, since he is of the opinion that the testicular descent obtained with 
gonadotropic hormone is due to a stimulation of the male sex hormone 
production, he did not have to depend on the presence of a normal fune- 
tioning or anatomically normal testicle. 

That there is a relationship between the pituitary gland and the 
testes and serotum has been proved conelusively. Cutuly and his co- 
workers*® have shown recently that, following hypophysectomy, testes 
will aseend into the canals. Male sex hormone injections tend to prevent 
this ascent of the testes into the canal with the subsequent degeneration 
of the testes and serotum. In addition, Hamilton and Leonard** have 
shown that male sex hormone has a direct effect on the testes, as seen in 
ehanges produced by male substance on eryptorehid testes of hypo- 
physectomized rats. These reports tend to substantiate our ideas on the 
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subject. However, our results have not borne out our hypothesis. Of 
course, it can be claimed that the dosage we used was comparatively 
small, and yet we feel that, since 16 of the 20 boys showed definite 
clinical effects, the dosage on the whole was adequate. It is interesting to 
note that the bilateral eases with a general endocrine imbalance re- 
sponded most readily to the hormone. It would seem, therefore, that in 
these cases there is an inadequate secretion of pituitary gonadotropic hor- 
mone and, therefore, no male sex hormone secretion to cause the descent 
of the testicles. Replacement therapy is thus effective. As stated before, 
a normal testicle responds adequately, descending into the serotum 
under stimulation of the gonadotropie hormone normally present in the 
blood stream. The abnormal testicle, if this is the cause of unilateral 
eryptorchidism, does not respond normally and remains in the eanal or 
abdomen. If testosterone propionate is the final factor in the descent of 
normal testicles, the introduction of this factor should cause a descent of 
the undescended testicle, unless a mechanical obstruction is present. It 
seems hardly likely that such an obstruction is a major factor, sinee it 
seems to us that obstruction would not be present in as many children as 
failed to respond to treatment. We feel that for the normal descent of 
the testicles there must be present both a sufficient amount of gonado- 
tropic hormone in the blood stream and a normally functioning testicle 
for the production of male sex hormone. The possibility that both 
elements are inadequate in eryptorchidism must be considered. If the 
testicular underfunction is slight, the injection of gonadotropie hormone 
may be sufficient to stimulate the testicle and produce descent. Such 
seems to be the case in a comparatively large number of instances. If, 
however, the testicular underfunction is more marked, additional supply 
of testicular hormone will be needed to produce descent. This effect 
was seen in two of our patients who had not responded to gonadotropic 
hormone but did respond to male sex hormone. 

It must be remembered that the male sex hormone is not a complete 
substitute for an inadequate supply of gonadotropic hormone. The 
effects of both the gonadotropic hormone and the male sex hormone, 
though intimately related, are certainly not identical. It is frequently 
reported, and to some extent substantiated by our work, that with male 
sex hormone there is a decrease in the size of the testicles. The testicles 
in 5 of our patients became definitely smaller during treatment. Gonado- 
tropie hormone, on the other hand, will enlarge the testicle. 

The reports in the literature on the treatment of cryptorchidism with 
male sex hormone record many partial successes (Table II). Just what 
is meant by the expression is not stated definitely. Our partial successes, 
however, consist of those cases in which the testicles which were not 
palpable before treatment became palpable in the canal after treatment. 
It is our impression that these children will respond to further treatment 
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with gonadotropic hormone. We were able to carry on this treatment in 
three of the boys and were successful in each case. (To be reported.) 

We feel that at present the gonadotropie hormone should still be the 
hormone of choice for treatment of eryptorchidism. In some eases the 
most desirable type of therapy should be a combination of both hormones, 
particularly in those which do not respond to gonadotropie hormone 
alone. 

SUMMARY 


1. A review of the 47 cases in the literature on the treatment of 
eryptorchidism with male sex hormone is presented in tabular form. 
Eleven (23.4 per cent) of the cases responded to treatment with com- 
plete descent of the testicles; and 13 (27.6 per cent) of the cases showed 
only a partial response to therapy. 

2. Twenty boys with cryptorchidism were treated with male sex 
hormone: 17 of the boys had unilateral undescended testicles, and 3 
of the boys had bilateral undescended testicles. 

3. Three (15 per cent) of the cases responded to therapy with com- 
plete descent of the testes; one was a unilateral case, and two were 
bilateral. 

4. Partial effect was obtained in 9 (45 per cent) of the cases treated. In 
these eases the testicles which had not been palpable before treatment 
became palpable after treatment and could be pulled into the serotum. 
In 4 of the cases where the testicles were palpable at the onset of treat- 
ment, there was an apparent lengthening of the cord so that the testicles 
could be pulled into the serotum. 

5. Further treatment with gonadotropie hormone should be instituted 
in those children who show a partial response to the male sex hormone. 

6. Male sex hormone seems to be the most effective in those bilateral 
cases which show some endocrine disturbance. 

7. Though male sex hormone will produce an enlargement of the penis 
and serotum and growth of pubie hair, it has a marked tendeney to 
eause a shrinkage in the size of the testiele, both descended and un- 
descended. 

8. Gonadotropic hormone is more effective than male sex hormone in 
the treatment of cryptorchidism. However, some cases which do not 
respond to gonadotropic hormone alone will respond to therapy when 
given a combination of gonadotropic and male sex hormone. 
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TRAUMATIC RUPTURE OF THE SPLEEN IN CHILDREN 
Wits Special REFERENCE TO LEFT SHOULDER PAIN 


Nina A. ANDERSON, M.D. 
CINCINNATI, OHIO 


RAUMATIC rupture of the spleen has occurred in 10 children ob- 

served in the Cincinnati Children’s Hospital, the Cincinnati Gen- 
eral Hospital, and the Ohio Soldiers’ and Sailors’ Orphans’ Home, 
Xenia, Ohio, during the past fifteen years. In the review of this group 
of patients, emphasis has been placed upon the symptomatology. 


OBSERVATIONS 


The ages of these 10 children ranged from 5 to 15 years, and all 
but 3 were boys. The injury was caused by an auto accident in 5 
instances, by sled riding in 3, by a fall from a bicyele in 1, and by a 
fall on to railroad tracks in 1. 

Symptoms.—The most common symptoms of splenic damage were 
abdominal pain and tenderness. Eight children complained of pain in 
the abdomen within a few hours after the accident, and all of the group 
developed localized tenderness, dullness in the flank, or some splinting 
of the regional muscles. 

Pain in the left shoulder was an important symptom in 5 of the 10 
children. In one instance this was such an outstanding symptom that 
the parents insisted that the shoulder, and not the abdomen, was the site 
of the injury. The pain in this locality is probably referred from the 
motor fibers of the phrenic nerve to the sensory fibers of the mideervical 
nerves distributed about the shoulder. 

The symptoms of shock occurred with varying severity in several 
children. Signs of external injury and fractures of the ribs were in- 
frequent. Vomiting, which has been observed by other clinicians, was 
not a symptom in any of the children in the present series. 

Laboratory Procedures.—The progressive increase in the pulse rate, 
the decline in the systolic blood pressure reading, the decrease in the 
number of red blood cells, and the increase in the number of white 
blood cells (especially the polvmorphonuelear cells) assisted in the di- 
agnosis of internal hemorrhage. 

Outcome.—Splenectomy was performed in 9 children. In every 
instance the organ had ruptured, and there was gross hemorrhage 
into the surrounding space. All but one of the spleens removed at 
operation were normal except for the traumatic lesions. In one speci- 
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men, in addition to the acute hemorrhage, microscopic tubercles were 
discovered. The tuberculin test of this patient was negative and, when 
he was observed ten months later, there was no evidence of tubereu- 
losis. Two children died postoperatively. In the tenth patient, who 
died before operation could be performed, necropsy showed that, in 
addition to the rupture of the spleen, there had been rupture and 
laceration of the liver and of the lower lobe of the right lung, frae- 
ture of the sixth rib on the right side, and hemorrhage into the right 
pleural cavity and the retropleural and the retroperitoneal spaces. 

The following history is typical of traumatie rupture of the spleen 
in the children of our group. 


CASE REPORT 


On Dee. 10, 1937, a 15-year-old white boy who was sled riding in ‘‘ belly-buster’’ 
fashion struck a pile of earth with considerable impact. He was brought to the 
hospital of the Ohio Soldiers’ and Sailors’ Orphans’ Home complaining of pain in his 
abdomen and in his left shoulder. He preferred to sit upright. There were no symp- 
toms of shock; the heart sounds were normal, and the pulse was of good quality. An 
area of erythema and a superficial abrasion could be seen in the region of the 
eleventh rib in the left mid-axillary line. Pain could be elicited by lateral com- 
pression of the left chest, but not by anteroposterior compression. There was 
tenderness in the left upper quadrant but none in the costophrenic angle nor along 
the left ribs. Neither the spleen nor any other abnormal mass could be palpated 
in the abdomen. No local injury could be detected in the left scapular area. There 
were no signs of pleural effusion. 

Within a few hours the pain in the left upper quadrant increased in severity, 
the skin and mucous membranes became pale, and the boy became very thirsty. 
His pulse rate fluctuated between 72 and 90, the quality remaining good. The 
abdominal pain was relieved somewhat when he lay on his right side, although 
he had a dull ache in the right shoulder and the right diaphragmatic region when 
he was in this position. The pain in the left scapular area was greatly exaggerated 
by any change from this position. A fullness developed in the left flank, and a 
mass was palpated in this area. He was nauseated at the time of admission, but 
this symptom did not recur; there was no vomiting. He voided without pain, and 
the urinalysis was negative. He passed two normal stools without difficulty. Dur- 
ing the period of observation the following changes were noted in the blood pic- 
ture and in the blood pressure: 


DIFFERENTIAL 








TIME R.B.C W.B.C, POLY. LYMPH. B.P. 
2:30 PLM. 6,670,000 13,200 66% 34% 114/66 
$:30 PLM. 4,600,000 16,650 88% 12% 90/56 
6:30 PLM. 3,750,000 12,000 85% 15% 96/64 








Five hours after admission, he was taken to the McClellan Hospital where a 
ruptured spleen weighing 250 gm. was removed. 
REVIEW OF THE LITERATURE 


More than 100 eases of traumatie rupture of the spleen in patients 
under 16 years of age have been reported in the medical literature dur- 
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ing the past two decades. Available data* ***'’ regarding eighty 
of these children, together with the ten observed by us, have been 
analyzed. 

Age and Sex Distribution—The great majority of accidents of this 
type have occurred in children of school age and much more frequently 
in boys than in girls (Table I). An instance of traumatie rupture 


TABLE I 


AGE AND SEX DISTRIBUTION OF TRAUMATIC RUPTURE OF THE SPLEEN IN CHILDREN 





sateen iii, (anes eaters ai SEX NOT | 


AGE IN YR, MALE FEMALE pesmi TOTAL 
4 | l 2 3 
~4 1 1 
6 2 3 5 
7 5 4 9 
8 | 5 1 I 7 
9 | 10 2 1 1B 
10 10 l 11 
11 4 4 S 
12 6 1 7 
3 4 l 5 
14 3 13 
15 4 2 2 8 
Total 65 21 © 90 


of the spleen occurring in a newborn infant who had been dropped on 
the floor in a precipitate delivery was reported by Simpson and quoted 
by Robitshek,? but this case has not been ineluded in this analysis. 

Type of Injury—The injury was sustained most frequently in an 
automobile accident. Among 37 patients injured by a moving vehicle, 
24 had been run over by its wheel. Thirty-two of these children had 
fallen, only 7 from considerable heights. Direct blows to the abdomen 
were received in 13 eases. Projecting objects had inflicted severe body 
injuries in 9 patients, who had fallen while running, sledding, or bi- 
eyeling. Crushing injuries occurred in 2 patients (Table IT). 

TABLE II 
TYPE OF TRAUMA CAUSING RUPTURE OF THE SPLEEN IN 90 CHILDREN 


NUMBER OF PATIENTS | PERCENTAGE OF TOTAL 








TYPE OF TRAUMA 








1. Injury by a moving vehicle 37 41 
2. Fall 32 36 
3. Direct blow 13 14 
4. Sledding accident 6 7 
5. Crushing force 2 2 

Total 90 100 


It has been reported frequently in the literature that a rapid blow 
to the left flank is more apt to cause splenic hemorrhage than a heavy 
blow, possibly because the abdominal muscles have not had time to exert 
any resistance. 
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Symptoms.—No symptoms were recorded for 5 patients. Among the 
remaining 85 children of this series, abdominal symptoms, including 
pain, muscle spasm, tenderness, and fullness in the flank, were reported 
in 82 patients. There was some degree of shock in 65, and vomiting 
oeeurred in 23 children. 

Shoulder pain was noted in fifteen instances. Its cause could not be 
definitely attributed to splenic trauma in one child who had received a 
fracture of the humerus in the same accident. The association of 
shoulder pain with injuries about the diaphragm has sometimes been 
designated as Kehr’s sign. Homans' stated that it is a usual complaint 
of patients with ruptured spleens. It oceurred in 7.8 per cent of the 
series of such patients reported by Robitshek.2. No mention of the 
symptom was made among the 20 patients observed by MeCracken.* 
Brogsetter, quoted by Connors,* has emphasized the fact that it is not 
a diagnostic symptom of splenic rupture alone, since other abdominal 
injuries, especially trauma to the left lobe of the liver, may also pro- 
duee shoulder pain. 

Seventeen of the children in the series had sustained superficial 
abrasions. Eleven had associated fractures. Four had lacerations of 
some other viseus besides the spleen (Table IIT). In this group of 90 
children, 72 splenectomies were performed, and a total of 73 children 


recovered, - 

rasie Ill 

RELATIVE FREQUENCY OF THE DIFFERENT RECORDED FINDINGS PRODUCED BY 
RUPTURE OF THE SPLEEN IN 85 CHILDREN 








FINDINGS NUMBER OF PATIENTS | PERCENTAGE OF TOTAL 
\bdominal pain, tenderness, rigidity] ioed 96 
or dullness 
Shock 65 76 
Vomiting 23 27 
Superticial abrasions 17 2) 
Left shoulder pain 15 18 
Fracture of bones 11 | 13 
Lacerations of other viscera 4 | 5 


Postoperative Results——The removal of the spleen has apparently not 
caused any effeet on growth or development in the children who have 
heen observed during the postoperative period, in one instance for as 
long as seventeen years.‘ Minor disturbances which have been noted*® 
inelude a secondary anemia, a leneocytosis with a relative lymphocytosis, 
an occasional eosinophilia, a high reticulocyte count, an increased 
fragility of the erythrocytes, and a gradual and constant elevation of 
the platelet count. There has also been noted a hyperplasia of the 
superficial lymph nodes and of aecessory splenic tissue. 


SUMMARY 


In the analysis of ten cases of traumatic rupture of the spleen 
among the children in our hospitals and in the review of eighty re- 
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ports of the same condition in the medical literature, the common di- 
agnostic features have been local abdominal symptoms, shock, vomit- 
ing, and left shoulder pain. The frequency with which this last 
symptom has occurred in these children has demonstrated its diag- 
nostic importance in the consideration of splenic damage whenever 
an aecident involving the left side of the trunk has occurred. Various 
types of accidents, many of them casual in nature and not productive 
of much external evidence of severe trauma, caused rupture of the 
spleen. When the damage of the other organs had not been too great, 
removal of the ruptured spleen seemed to offer a favorable prognosis 
and did not cause any demonstrable effect in afterlife. 
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ERYTHEMA INFECTIOSUM 
CLINICAL OBSERVATIONS DURING AN EPIDEMIC 


JoHN Morr Rector, M.D. 
San Francisco, Cauir. 


HE erythemas of childhood still give us many a theoretical and prac- 
tical problem to solve. Atypical epidemics of German measles and 
to a lesser extent of searlet fever gave rise not so many years ago to the 
misnomer of ‘‘fourth disease’’; erythema infectiosum has been described 
as the ‘‘fifth disease’’; and oceasionally exanthem subitum is referred 


to as the ‘‘sixth disease.’ 

Infectious erythema is to be differentiated from the other exanthemas 
and is undoubtedly a separate entity. An epidemic of the disease oc- 
eurring in San Francisco during the spring and early summer of 1938 
occasions the present report. The study constitutes forty-three cases, 
derived from private and elinie practice, day nurseries, and orphanages. 
Additional eases Gbserved in the publie schools are not included beeause 
of incomplete data and lack of adequate follow-up. 

HISTORY 

Like all conditions that remain unelassified for any length of time 
this malady has been known by a multiplicity of names which include 
RingelrétheIn, megalerythema epidemicum, Grossflecken, exanthema vari- 
able, oerliche Rétheln, erythema simplex marginatum, epidemiche Kin- 
derrotlauf, erythema infantum febrile, and erythema annulare in epi- 
demie form. 

The first clear description of erythema infectiosum as well as the name, 
date from Sticker,' a German investigator in 1899. It is true in the 
preceding decade a few small epidemies of an eruptive disorder which 
was evidently erythema infectiosum had been reported. These writers 
deseribed it as ‘‘loeal rubella,”’ that is, peculiarly localized German 
measles, but reached no definite conclusions concerning it as an entity.* 
Escherich® claims that he declared the disease to be ‘‘different from 
rubella,’’ but it was not until Sticker’s and later Berberich’s studies* 
that the question was definitely settled. 

Sinee the early German and Austrian publications seattered accounts 
of the disease have appeared in Switzerland, the Netherlands, Italy, and 
France.” The first outbreak in this country took place in Hamburg, 
N. Y., in the spring of 1919.° Subsequent epidemics have been noted 
in St. Louis, Cleveland, Ogden, Utah, and Branford, Conn.’ The ap- 
pearance in such widely separated regions suggests the probability that 
other epidemics have occurred in the United States but have not been 
deseribed or classified. 

Sone before Region IV of the American Academy of Pediatrics at the seventh 
annual session, Oakland, Calif., April 6, 1939. 
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EPIDEMIOLOGY 


All the available communications on erythema infectiosum report 
group infections, although the small size, short duration, and relative 
infrequency of these epidemics point either toward a limited degree of 
contagiousness or to a lack of general susceptibility to the disease. This 
is further substantiated by the fact that secondary cases in the same fam- 
ily are uncommon and that only a minor portion of the school population 
is affected, even though many children attend school while afflicted. 

The epidemics usually attain a peak by the third or fourth week and 
then subside with equal rapidity, the total duration being only a few 
months or less. The San Francisco outbreak differed in no particular 
essentials from the others. While only 128 eases were brought to the 
attention of the Department of Health the actual morbidity was much 
greater, as it is not a reportable condition. Further, many of the 
initial cases were not recognized, while others were so mild that they 
were overlooked. Sporadic cases are still occurring in San Francisco. 

In the past some authorities® have felt that there was significanee in 
the observation that infectious erythema frequently occurs in conjune- 
tion with epidemics of measles, German measles, and searlet fever. This 
association has not been apparent in recent epidemies and seems unim- 
portant. An attack of any of the other infectious diseases affords no 
immunity to erythema infectiosum. The burden of evidence indicates 
that one attack confers a permanent immunity.*® No second attacks 
have been reported. The duration of infectivity is not known. 


ETIOLOGY 


Transmission apparently results from a droplet infection, but the 
specifie agent remains unknown. There is a seasonal incidence, the 
malady being most frequent in the spring. The age group most com- 
monly affected is from 4 to 12 years. It is rare in infants and in adults. 
Inder 6 months of age there appears to be an immunity (Case 1). There 
is an interesting and decided sex predilection, females being more often 
afflicted in a ratio sometimes as high as 2 to 1. In one San Francisco 
school all of the cases observed were in girls. The ineubation period 
has been reported to be from five to fourteen days.*” ° However, in this 
last outbreak two secondary cases were seen which did not develop until 
the sixteenth day after exposure. Among the forty-three cases in this 
study the average period of incubation was from seven to eleven days. 


SYMPTOMS 


Occasionally there is a mild prodrome with slight malaise and sore 
throat, but in the vast majority of cases the rash is the first and only 
symptom noted. It usually makes an initial appearance on the cheeks 
where it is seen as rose-red maculopapules that rapidly coalesce into a 
confluent mass with a symmetrical, butterfly configuration. The naso- 
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labial region is not involved, producing a striking cireumoral pallor. 
In well-marked cases the color changes from rose to a deep cyanotie hue, 
and the skin is turgid and hot to the touch. The picture is not unlike 
that of facial erysipelas, but the skin is not sensitive, and there is no 
burning or itching. In milder cases the patient merely appears flushed 
or overheated and more closely resembles the facies of searlet fever. 


There is no enanthem. 

Within twenty-four to thirty-six hours the eruption develops on the 
trunk and extremities and spreads toward the periphery, the hands and 
feet being the last portions of the body to be affected. On the trunk the 
rash is rarely heavy and may be absent. In well-defined cases it appears 
there as a fine, discreet, maculopapular eruption that is practically in- 
distinguishable from the rash of German measles. The exanthem is 
quite uniform on the extremities and presents a typical and charac- 
teristic picture. It is usually but not necessarily more marked on the 
extensor surfaces, where it oceurs as rather large macules or maculo- 
papules that eventually assume a violaceous tinge. These fade from 
the center and leave well-defined peripheries which create a peculiar 
lattice-work pattern (Fig. 1). This maplike or geographie tendency 
eventually appears in every case of erythema infectiosum. The buttocks 
frequently show a similar distribution. Whereas the eruption disappears 
rapidly from the face and trunk, it may last from 6 to 14 days on the 
extremities, and an interesting evanescence is often seen, the rash fading 
for hours or days and then reappearing, usually after slight dermal ir- 
ritation. 

Subjective symptoms are practically nil. In those very occasional 
cases with mild ecatarrhal manifestations, anorexia may be present. 
Pruritus is rare. A normal or near normal temperature is the rule, and 
only 6 per cent have a fever over 100° F.™“ There is no adenopathy or 
splenomegaly, and the eruption is not followed by desquamation or pig- 
mentation. A moderate leucopenia with a relative lymphocytosis and an 
eosinophilia is usually found. The eosinophiles vary from 1 to 16 per 
cent and average from 4 te 6 per cent. 


SELECTED CASE HISTORIES 


CAsE 1.—J. O. was a healthy girl of 9 years with a previous history of measles 
and German measles. On April 10, 1938, after a brief prodromal period of anorexia 
and slight malaise, she developed a rash on her face that was characterized by a 
brilliant flush with a well-defined cireumoral pallor. The face looked swollen and 
was hot to the touch. A faint macular eruption could be detected in the post- 
auricular area, Except for light pharyngeal injection the remainder of the examina- 
tion was negative. The temperature was 98.8° F. By the following day there was 
a generalized eruption. On the thorax and abdomen it appeared as a fine, dull red 
maculopapular exanthem closely resembling the rash of German measles. Over the 
extremities it was more extensive, especially on the extensor surfaces. On the hands 
and feet it had a bluish red cast and appeared blotchy. The temperature was again 
F. 


988° 
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The white count was 7,700 with 34 per cent neutrophiles, 42 per cent lymphocytes, 
8 per cent monocytes, and 16 per cent eosinophiles. A nose and throat culture showed 
no unusual organisms. The sedimentation rate (Cutler) was 7 mm. in 60 minutes. 

On April 12, forty-eight hours after onset, the rash was beginning to fade from 
the face and trunk but was still very heavy on the extremities where it had assumed 
a lacelike or geographic pattern that remained for twelve days (Fig. 1). During 
this time anorexia and low-grade fever continued. A 3-month-old nursling sister 
who had been intimately exposed did not contract the disease. 


Case 2.—J. A., a boy of 4% years of age, suddenly developed a rash on his arms 
and legs on May 30, 1938. No preceding eruption on the face or trunk had been 
noticed. A past history of exanthem subitum was elicited. There was no apparent 
allergic background. The child felt very well, and his temperature was normal, The 
physical examination was negative throughout except for a mottled, bluish red, 
maculopapular rash on the extremities and buttocks that showed a characteristic 
honeycomb patterning. It was most marked on the extensor surfaces of the legs. 
Pruritus was absent. 

















Fig. 1.—Characteristic gyrate pattern, producing typical lacelike appearance. 


Leucocytes numbered 7,350 with 47 per cent neutrophiles, 40 per cent lympho- 
cytes, 6 per cent monocytes, and 7 per cent eosinophiles. A nose and throat culture 
was negative. Erythrocytie sedimentation was 6 mm. in 60 minutes. 

Two days later the rash rapidly disappeared only to return in full bloom on the 
following day. This evanescence continued throughout the remainder of illness, 
the application of heat or the use of friction bringing the rash out promptly when 
the skin seemed practically clear. The total duration was eight days. 


Case 3.—H. V. was a 4-year-old girl who had been perfectly well until June 11, 
1958, when an eruption appeared on her chest and abdomen and spread rapidly to 
the extremities. Upon examination the face was a brilliant red and was suffused 
and swollen with a pronounced circumoral pallor. Over the chest and abdomen 
there was a fine maculopapular eruption, brownish red in color and quite faint. The 
rash was much heavier on the extremities, where it was most marked on the flexor 
surfaces and included the palms and soles. A gyrate effect was already evident. 

The white count disclosed 8,900 cells, of which 48 per cent were neutrophiles, 38 
per cent lymphocytes, 9 per cent monocytes, and 4 per cent eosinophiles. A nose 


and throat culture was negative. The sedimentation rate was 7 mm, in 60 minutes. 
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The eruption was entirely gone from the face and trunk by the third day. On the 
seventh day it was still present on the extremities but had shifted to the extensor sur- 
faces, where it continued intermittently for another week. During her fourteen days 


of rash the child was afebrile and had no complaints. 
EXPERIMENTAL OBSERVATIONS 


Nose and throat cultures, obtained from eleven patients, showed no 
unusual organisms. These were taken at various stages of the disease 
and planted on blood agar plates. Sedimentation tests were carried out 
simultaneously and were all within normal limits, the average being 7 
millimeters in 60 minutes (Cutler method). 

Using 20 eubie centimeters of sterile physiologic salt solution, naso- 
pharyngeal washings were obtained from an active case on the second 
day of the eruption. Several cubie centimeters of the washings were then 
instilled into the nasopharynx of J. O. (Case 1), who had recovered from 
erythema infectiosum twelve weeks previously. Nothing of note oe- 
curred. 

DIAGNOSIS 


The diagnosis is often not established because the disease picture is not 
very well known. Salient diagnostic features inelude the distribution 
of the rash, its peculiar gvrate pattern, evanescent character, relatively 
long duration, and asymptomatic course. If the malady, as usual, occurs 
in small epidemics, the diagnosis is easy. 

It is to be stressed that the eruption may vary and show several 
changes, vet the localization, general appearance and course are typical 
and fairly constant. Praectieally the only variations seen are in the ex- 
tent of the rash (Table I). It is always heavier on the extremities than 
the body, and frequently more intense on the forearms than elsewhere. 
If the lower extremities are involved, there is usually a similar rash on 
the buttocks. The presence of a circinate or latticelike patterning, lim- 
ited to the extremities or buttocks is essential to diagnosis and eventually 
occurs in all eases. If the phenomenon of evanescence is present, it is not 
seen until after gvration has developed. 


TABLE I 


VARIATIONS IN RASH (43 CASES) 


NUMBER OF 


DISTRIBUTION AND CHARACTER 


CASES 
Confluent on face, maculopapular on trunk, heavy and gyrate on| 26 
extremities 
Finely macular on face, maculopapular on trunk, heavily gyrate 2 
on extremities 
Absent on face, maculopapular on trunk, gyrate on extremities and 3 
buttocks 
Absent on face and trunk, gyrate on lower extremities and buttocks 4 
Present only on forearms 8 





Erythema infectiosum is to be differentiated from the other acute 
exanthemas, from erythema exudatum multiforme, and from the various 
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urticarial dermatoses arising from foods, drugs, and external irritants. 
In those occasional cases where the eruption fails to become confluent on 
the face (Table I) German measles may readily be suspected until the 
characteristic features of the disease become evident. In sporadic cases, 
if rash is present only on the extremities, confusion with erythema 
multiforme or urticaria may occur. Here a negative history, asymp- 
tomatic course, absence of pruritus, relatively long duration of the 


eruptive stage, and a normal sedimentation rate will all assist in deter- 


mining the true nature of the condition. 
TREATMENT 


Other than mild symptomatic measures no therapy is required. As 
the condition is infectious, isolation technique should be observed until 
the eruption has permanently disappeared. Susceptible contacts should 
be restricted for two weeks. 


SUMMARY 


Infectious erythema is an acute, moderately communicable disease 
oceurring chiefly in children. The constitutional symptoms are slight 
and the eruption is the dominant feature. 

Based upon a clinical investigation of 48 cases, the characteristies and 
general course of the malady are described and selected case histories 
are presented. The results of certain experimental data are ineluded 
together with epidemiologic and diagnostic considerations. 

From a public health standpoint it would seem advisable to create a 
place for erythema infectiosum on the official list of reportable diseases. 
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AMYOTONIA CONGENITA (OPPENHEIM’S DISEASE) 
OCCURRING IN TWO OF TRIPLETS 


AARON GourRSsE, M.D. 
SACRAMENTO, CALIF. 


LTHOUGH eases of amyotonia congenita occurring in identical 

twins have been reported by Forbus and Wolf! and in a twin 
boy and girl as reported by Pearce,’ a perusal of the literature fails to 
reveal any report of the condition occurring in only one of the twins 
or in triplets. This report is of interest because of the occurrence of 
amyotonia congenita in identical twins born with a triplet but absent 
in the third ehild. The identical twins are girls and the triplet is a 
boy. 

CASE REPORT (THE *‘T’” FAMILY) 

Family History—Both parents are living and well. The father was 29 years 
old and the mother was 26 years old at the time of conception of the triplets. 
The mother has had no miscarriages, and her blood Wassermann was negative two 
months before the triplets were born. There is one more child, a male, who is 
414 years older than the triplets. His growth and development have been normal. 
As far as could be determined, no relatives of the family had ever had any signs 
or symptoms suggestive of amyotonia congenita. 

Birth History.—The mother’s prenatal condition was entirely normal until three 
weeks prior to labor when a slight pitting edema of the ankles appeared. Blood 


pressure and urine were normal. When she was admitted in labor to the ward, 
her blood pressure was 130 systolic and 80 diastolic, the highest that had been 
recorded. She was in labor only two hours and thirty-five minutes. The first 
infant, a female was born in the right oecipitoanterior (ROA) position. This was 
immediately followed by the second female with a similar position. The male 
was in the left sacroanterior (LSA) position and was delivered by breech extrac- 


tion. One Schultze placenta was then delivered which contained one chorion, two 
amniotic cavities and two cords which had been attached to the girls. A second 
Schultze placenta with a single cord followed. The triplets were born May 238, 
1935; two girls were named Ruth and Ruby, respectively, and the boy was named 
Richard. At birth Ruth weighed 3 pounds and 12 ounces, Ruby 3 pounds and 
10 ounces, and Richard 5 pounds and 6 ounces. 

Personal History.—The triplets first came under my observation Oct. 7, 1936, 
when they were 16 months old. At that time the girls were much smaller and 
less well developed than the boy. The girls had been fed only their formula and 
an occasional teaspoonful of cod liver oil. Other foods when given were vomited 
—ineluding the orange juice. The girls had had only artificial feeding while 
Richard had nursed at the breast until he was 3 months old. 

Physical Eramination.—At the time 1 first saw them, Richard was well de- 
veloped and well nourished and apparently normal. He weighed 25 pounds. Ruth 
weighed 13 pounds and 8 ounces, and Ruby weighed 14 pounds and 8 ounces. 

The following findings were identical for both girls, except where otherwise 
stated. They were poorly nourished and underweight. The head was narrow 
and long, the anterior fontanel admitted the tip of a finger, and the posterior 
fontanel was closed. The upper central and lateral incisor teeth and the lower 
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central incisors were present. The epiphyses of the wrists were enlarged and the 


proximal phalanges of the second, third, and fourth fingers of both hands were 
enlarged, and the fingers tapered to the tips. These fingers could not be fully 
extended and always remained slightly flexed when the hands were opened. There 
was a symmetrical weakness of both legs, but not complete paralysis. When the 
girls were lying on their backs, their legs were held vertically in the air and there 
was extreme flaccidity which allowed the hips to be flexed so that the ears could 
be rubbed with the soles of the feet without difficulty. No atrophy of the muscles 
was apparent. The girls were unable to sit up voluntarily although Ruth could 
remain in the sitting position if so placed much better than Ruby, while Richard 
was able to sit up and stand and tried to walk. Knee jerk, ankle jerk, and the 
triceps reflexes were all normal. The abdominal reflexes were not demonstrated 
because of erying. There was no loss of sensation to pain and touch. X-ray 
films of the hips and skulls of both girls and of Ruth’s hands were negative, but 
the wrists showed some rachitie changes. 











Fig. 1.—Triplets at the age of 2 years. 


Subsequent Course-——There was gradual improvement in the condition of the 
girls and they became stronger. The development of the power of locomotion of 
the girls from early infancy is of interest. At the age of 20 months it consisted 
of rolling over and over until they arrived at their destination. Later they pulled 
themselves, snakelike, flat on the abdomen. This was followed by crawling on 
the hands and knees. When the girls were 29 months old, movement was on the 
hands and feet, and they were still unable to stand erect unless holding to some- 
thing. When 34 months old they were able to stand and walk a few steps with- 
out holding to anything, but were unable to stand erect. They stood in a semi- 
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crouched position, At 36 months they could stand and walk alone, and when 40 
months old they could run. Richard sat up without assistance at 6 months and 
could stand at 10 months and walk at 18 months. 

When the girls were 3 years old, their legs could no longer be placed in the 
peculiar positions previously described. 

Although the superficial reflexes have always been normal, the deep reflexes have 
varied at different examinations, at times being active and at other times absent. 

All deciduous teeth were present at 34 months and were in good condition, but 


erowded, Richard had all of his teeth at 23 months. 








= 
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—Ruby and Ruth at 29 months. 

















Fig. 3.—Ruby and Ruth at 29 months. 


All three of the triplets had whooping cough at 34 months, and then Ruth 
showed evidence of becoming pigeon-breasted, the sternum being pushed forward 


and the costal margins flaring out. There was no beading of the ribs. Her abdo- 
men was very large—a pot-belly. Ruby did not develop the pigeon-breast, and 
Ruth improved very much so that at present both girls have little deformity of 
the chest other than a moderate flaring out of costal margins. 

The triplets had measles when 45 months old and made an uneventful recovery. 
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The girls were unable to speak until they were 3 years old and now when 
nearly 4 years old their talking is limited to only a few words. Richard speaks 
very well for his age. 

Laboratory Eramination.—Routine blood counts, urinalysis, and spinal fluid ex- 
aminations were normal, Spinal fluid Wassermann and Kalin tests were negative. 
Blood typing (Moss classification) on April 26, 1937, showed that all the triplets 
and the mother were Type 2 and the father was Type 4. These examinations were 
made by Miss Ruth Sedell, technician at the Sacramento County Hospital. 

Blood chemistry by Dr. Paul W. Christman in December, 1937, showed normal 
sugar, nonprotein nitrogen, chlorides, serum phosphates, and serum calcium for the 
triplets, and the caleium-phosphorus product was normal for each of them. 

Magnesium content of the blood was determined by Dr. David M. Greenberg 
of the University of California at Berkeley in December, 1937. The whole blood 
magnesium, the plasma magnesium, and red corpuscle magnesium were almost 
identical in each case for the triplets and were normal. 

X-ray films of the wrists June 8, 1958, were reported by Dr. John D,. Lawson 
as showing normal growth and development with no signs of rickets. 


Blood chemistry by Dr. Paul W. Christman showed the following results: 


Dee. 14, 1937 Ruth Ruby Richard 
Sugar (mg. %) Sl S4 94 
Nonprotein nitrogen (mg. %) 29 29 24 
Chlorides (mg. NaCl per 100 ¢.c. of whole blood) = 487 446 136 


Dee. 23, 1937 
Serum phosphates (mg. % 4.60 #8) 5.11 
Serum calcium (mg. %) 10.10 10.05 10.25 
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Caleium-phosphorus product 46.4 48.1 52.3 
Blood chemistry by Dr. David M. Greenberg of Berkeley, California, showed the 
following results: 
Dee. 14, 1937 Ruth Ruby Richard 
Whole blood magnesium (mg. % 4.65 4.64 4.64 
Plasma magnesium (mg. 9%) Specimen hemolyzed 2.00 3.00 
Red corpuscle magnesium (mg. % Specimen hemolyzed 8.4 8.1 


DISCUSSION 


Numerous theories concerning the etiology of amyotonia congenita 


have been developed. Oppenheim*® believed that the disease was due 
to arrested development of the muscle tissue. Baudoint thought that 
the cord was primarily involved. Marburg’ considered the disease to 
be a form of chronic infantile anterior poliomyelitis. Gurdjian® ad- 
vanced the theory that a toxie factor involving the neuromuscular sys- 
tem and associated with a familial tendency to the disease may be re- 
sponsible for amyotonia congenita. According to Reuben,’ primary 
abiotrophy of the musculature and secondary failure of proper develop- 
ment of the whole nervous system was the pathogenesis. Faber* be- 
lieved that the original fault lay in a defective germ plasm of repro- 
duetively exhausted parents, with the primary lesion congenital hypo- 
plasia of the lower motor neuron, the changes in the muscles being 
secondary. Forbus and Wolf’ express the opinion that amyotonia 
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congenita is the result of some injury to the developing embryo which 
localizes especially in the anterior horn of the gray matter of the spinal 
cord, the condition of the muscles heing secondary to this injury. 

My eases show that amyotonia congenita ean oecur in identical twins 
but be absent from a third child born of the same pregnancy but from 
a different ovum. An injurious agent likely to injure and produce 
identical defeets in two embryos in the same uterus would be likely 
to injure the third embryo in the uterus particularly if the injurious 
agent were transmitted through the placenta from the mother. If some 
element was left out or some derangement occurred in the embryo, it 
must have occurred very early in the life of the embryo, in fact within 
that period when the individual cells formed by the developing ovum 
still possess their totipotency and are capable of giving rise to complete 
individuals. Only by accident or chance could the disease have occurred 
in this manner and produced identical findings in the twin girls.’ Inas- 
much as one child is normal, it would be more likely that the abnormality 
was present in the fertilized ovum or zygote or that there was a defect 
in the germ plasm of one or both parents prior to conception. 

Hurwitz and Gerstle® called attention to the possible significance of 
amyotonia occurring most frequently in persons whose blood is of Type 
2. In my eases, as in theirs, the affected children and one of the parents 
were Type 2. Hurwitz and Gerstle reported a decrease in the magnesium 
content of the red blood cells. Such findings were not confirmed by my 
cases in which the magnesium results were the same for the girls with 
amyotonia congenita and the normal triplet. 


SUMMARY 


Amyotonia congenita (Oppenheim’s disease) is reported as occurring 
in identical twins born with a triplet but absent in the third child. 

These findings appear to substantiate Faber’s theory that amyotonia 
congenita is due to a defect in the germ plasm of the parents. 

A similarity of blood grouping, Type 2 (Moss), between one parent 
(the mother) and the affected children was present. 

Blood magnesium determinations were the same for the twins with 
amyotonia congenita and the normal triplet. 
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AMYOPLASIA CONGENITA (ARTHROGRYPOSIS MULTIPLEX 
CONGENITA) 


Harry S. AttMaN, M.D., ANp LEoNARD T. Davipsox, M.D. 
New York, N. Y. 


HE term amyoplasia congenita designates a symptom complex which 

includes congenital, symmetrical joint rigidities of various degrees, 
always without inflammatory changes. A congenital myodystrophy of 
this kind was first described by Otto in 1841, and in 1905, Rosenkranz 
collected fifty-six eases which were similar in nature and which he called 
‘‘arthrogryposis multiplex congenita.’’ From then until 1936, similar 
conditions were described by various authors, but under different names, 
such as amyoplasia congenita, multiple congenital articular rigidity, 
and myodystrophia foetalis deformans. 


REPORT OF A CASE 


This patient, when first seen by one of us, was 2 weeks of age. The birth history 


was entirely normal; his birth weight was 3000 gm. At the time of the examination, 
the mother had noticed nothing unusual and had brought him in for a routine 
checkup. The weight at this time was 3180 gm. The height was 51.5 em. He was 
rather spastic and did not seem to be able to raise his upper eyelids. The feeding 
history seemed quite normal. At subsequent monthly examinations, his spasticity 
became more noticeable, and at the age of 5 months he showed a definite inability 
to extend his legs, to flex his fingers, and there was a marked ptosis of both 
lids. He vomited frequently during these months. He was very spastic, and the 
skin seemed to be thickened, resembling that of scleroderma. At the age of 10 
months, he was referred to the Pediatrie Division of Vanderbilt Clinic, and on 
examination there, he was found to weigh 6840 gm., and was 62 em, tall. The biceps 
and triceps reflexes were present, but the knee jerks could not be obtained. The fingers 
were more rigid and could be flexed only by force. The legs were held in flexion 
of about 75 degrees, and they could not be extended, even by force. The expression 
was that of a child who was mentally subnormal, but this fact was not corroborated 
by an intelligence test done at a little later date. No definite diagnosis was made 
at this time, but baking and massage were instituted for a period of three months, 
and then he was admitted to the Babies’ Hospital for further study. The examina- 
tion at this time revealed that all four extremities were spastic. His lower ex 
tremities showed bilateral clubfeet and contractures of the hamstring muscles, The 
upper extremities likewise showed contractures and absence of cortical movements of 
both hands. The reflex threshold was tremendously increased, The abdominal re 
flexes were diminished. Sensation seemed normal, A_ bilateral ptosis was present 
(Fig. 1). The distal portions of all four extremities were cold. The skin over the 
trunk had the quality of scleroderma; it was tight and could not be picked up in 
folds. A pneumoencephalogram, done at this time, showed the presence of more 
air in the right hemicranium than in the left, but the depth of the subarachnoid 
space did not warrant a diagnosis of brain atrophy. The spinal fluid findings were 
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entirely normal, The neurologist’s opinion was that the patient had a cerebral 
agenesis with a third nerve lesion, probably nuclear in origin. An ophthalmologist 
corroborated the diagnosis of congenital bilateral ptosis. He found no gross limita- 
tion of mobility in any direction of gaze. He believed that the patient had a 
definite pallor of the optic dises, more pronounced on the left, probably due to partial 
atrophy. It was thought that the ptosis occurred as a nuclear affection of congenital 
origin. No explanation could be found for the partial atrophy of the optic nerve. 
From the age of 10 months to 3 years, he received massage and postural correction 
fairly consistently, and he gradually became able to put his heels to the ground when 
walking, though the knees were held slightly flexed. He was still quite spastic. He 
was able to hold objects in his hands, even a ball. There was no change in the ptosis 
(Fig. 2). A psychometric test done at 3 years of age gave him a rating of 120. The 
boy did well from then until he reached 7 years of age, when he was again asked to 
come in for a check up. At this time, the patient was described as a slender, 
7-year-old boy who appeared fairly well developed, but had striking abnormalities of 
his museular system. The skin seemed rather tight, but not definitely abnormal. 











Fig. 1. Fig. 2. 

Fig. 1.—Patient at 11 months of age, showing flexed knees, rigid fingers, and flexed 
elbows. 

Fig. 2.—Showing ptosis and rigid fingers, with absence of folds of skin over inter- 
phalangeal joints. Age, 3 years. 
There was a bilateral ptosis of both eyelids, and he could not look straight forward 
unless he tilted his head backward or elevated his lids with his frontalis muscles. 
The pupils were equal and reacted promptly and equally to light and accommodation. 
The extraocular movements were normal. The fundi did not show evidence of optic 
atrophy as previously reported. He had the normal number of teeth for his age, 
and they were in good condition. His tonsils were enlarged, rather ragged, and 
injected, The heart and lungs were normal. The abdomen was normal, and the 
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liver, spleen and kidneys could not be felt. The genitals were normal. The spine 
was straight, but there was some limitation of anterior flexion. The neck movements 
were normal. The range of motion of the scapulae seemed limited. The shouider 
movements were normal, There was a slight limitation of about 5 or 10 degrees in 














Fig. 3.—Note the curving in of both little toes and the tense skin over the phalanges 

















Fig. 4.—Note the cuneiform bones with their punched-out defects. 


both flexion and extension of the elbows. He could not touch his fingers to his shoul- 
ders. There was normal pronation of the forearms but slight limitation of supina- 
tion. The movements of the wrists were normal, except for some limitation of ex- 
tension. Abduction and adduction of the fingers were normal. He could flex his 
fingers at the metacarpophalangeal joints, but active motions of the interphalangeal 
joints were practically absent. His fingers were stiff, and, although they could be 
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flexed to some extent, they could not be brought into the palm. The motions of the 
hips were normal, and there was no adductor spasm. There was about a 10 degree 
limitation of extension in both knees. Very little active or passive motion could 
be elicited in either foot or ankle. The right foot could not be dorsiflexed to a 
right angle. Flexion of the left foot was 10 degrees less than that of the right. 
The arches of both feet were high. The movements of the toes were considerably 
limited. Both little toes eurved in (Fig. 3). All the muscles .were firm and felt 
somewhat rubbery. There was generalized muscular atrophy. The neurologic exami- 
nation showed that the biceps, triceps, and knee jerks were equal, but rather in- 
active. The abdominals were equal and active. There was no nystagmus. There 
were no cerebellar signs. The Romberg sign was negative. His gait was somewhat 


awkward because of the limitation of motion in the ankles. 











' 





Fig. 5.—Note flexion at knees and inability to lower heels to ground. 


The roentgenographice examination showed that the maturation of the skeleton was 
normal, All of the long bones of the hands had a tendency to rectangular contours, 
with obliteration of the normally concave lateral borders. This is best seen in the 
fifth metacarpal on each side. The distal ends of both ulnae showed roughened 
margins with slight lateral bowing. On the ulnar side of the distal ends of both 
radii, there were well developed short spurs which projected obliquely, laterally, and 
cephalad. Both feet appeared normal, with the following exceptions: There was 
Jefinite spreading of the distal ends of the metatarsals; this lesion was best developed 
in the distal end of the fourth left metatarsal and in the distal ends of the fourth 
and fifth right metatarsals. The medial cuneiform bones of both feet (Fig. 4) were 
pathologic; on the left side, there was a punched-out effect medially, with a sur- 
rounding zone of sclerotic bone and fragmentation. The right medial cuneiform 
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showed a marked irregularity in density, and at the junction of the caudal third with 
the rest of the bone, there was fragmentation. The lateral cuneiform on the left 
showed a cystic area of negative density approximately 1 em. in diameter. 

The blood count and the urinalysis were normal. The tuberculin and Kahn tests 
were negative. The serum calcium level was 10.9 mg. per 100 ¢.c. and the serum 
phosphorus level was 5.1 mg. per 100 c.c. A biopsy of the triceps and gastrocnemius 
muscles showed the muscle fibers to be of normal color and consistency, and on 
microscopic examination there was no fibrosis or fatty displacement. 

An examination at 8 years and 3 months of age showed him to be very markedly 
improved and able to carry on almost all the activities of any boy of his own age. 
He was somewhat spastic. His skin was still a little firm, and there were no wrinkles 
over the intraphalangeal joints of either the hands or feet (Fig. 5). The knees and 
elbows were held slightly flexed. Ptosis was still present (Fig. 6), and the fundi 
were entirely normal. A roentgenographic examination of the hands and feet at this 
time showed no abnormalities of the tarsal, metacarpal or metatarsal bones but re- 
vealed some cystic changes in the lateral cuneiform bones. The medial cuneiform 
bones were now entirely normal. An intelligence test performed again gave him a 
rating of 120. 

He is to have plastic surgery performed very shortly. 














; Fig. 6.—Patient at 8 years and 3 months of age; ptosis is still marked. 
COMMENT 


There is considerable difference of opinion as to the underlying causa- 
tion of this condition. Most observers are in agreement that the muscles 
are primarily at fault and that the joints are secondarily involved. 

In 1905, Rosenkranz, in writing on clubhands and contractures of the 
upper extremities and lower extremities, tried to explain the cause of 
the deformities in question. He recognized the clinical fact that weak- 
ness, wasting, and sometimes complete paralysis of muscles were present, 
and he attributed the contractures to a paralysis of neurogenic origin, 
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analogous to that of infantile paralysis, and to a failure in the develop- 
ment of the central nervous system. 

Lewin, in 1925, wrongly conceived that the joints were primarily at 
fault and coined the unfortunate appellation **‘arthrogryposis multiplex 
congenita,’’ the name by which the deformity is usually known at the 
present time, 

Most workers feel that the primary defect in this syndrome is an 
aplasia, or failure of development of the muscles, presumably originating 
early in embryonie life. Sheldon was the first to put forward the hypoth- 
esis that the muscles were primarily at fault and that the defects in 
the joints were a secondary result. He confirmed his ideas by investi- 
gating the electrical reactions of the affeeted muscles, which showed no 
reaction of degeneration and weak or absent faradie responses. 

Middleton seems to be the only one who favored the idea that the 
process is entirely one of muscle degeneration occurring late in intra- 
uterine life, after the muscles are fully differentiated. He reeognized 
the muscular defects, but stressed the association of the clubfeet and 
clubhands, without any bony aplasia to account for their presence. The 
clubfoot in this disease differs from the ordinary variety of talipes 
equinovarus in the absence of muscular power. Middleton at first 
thought that an early cessation of development of muscle fibers at the 
myoblastic stage was responsible for the deformities, His later observa- 
tions on premature lambs with a comparable syndrome suggested that 
the process was one of degeneration of formed and differentiated muscle 
fibers and not a myoblastie dysplasia. The sections showed that all 
muscles, though abnormal, were present. 


It would seem, therefore, that the term ‘‘amyoplasia,’’ as suggested 
by Sheldon in 1932, is most deseriptive of the condition. The limb 
muscles are usually alone affected, due to the fact that the museles of 
the limb buds are a later development than those of the trunk and arise 
from a different source. 

In 1936 Cook, in her report of a case, summarized her criteria for 
making the diagnosis of amyoplasia congenita as follows: 


1. Congenital joint rigidities of varying degrees, usually 
symmetrical, and always without inflammatory changes. 

2. Hypoplasia or degeneration of those muscles which 
normally produce the movements which the child is unable 
to perform. 

3. Absence of any hypertonia and hypertrophy of antago- 
nistie muscles, showing that the immobility is not at- 
tributable to musele overaction. 

+. Weak or absent faradic responses in affected muscles, 
with no reaction of degeneration. 

5. No sensory or trophic changes. 

6. Normal intelligence. 

7. Extensive fibrofatty changes in the affected muscles. 
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While the definite diagnostic criteria of Cook can be applied to 
amyoplasia congenita cases, yet not all cases meet all of those require- 
ments. Most of the published cases have shown clubfoot and clubhand, 
but they are not an essential accompaniment to this syndrome. In the 
ease recorded here, the findings are in accordance with the generally 
accepted criteria, except that there was no clubbing of the hands and no 
histologic changes in the muscles. The patient, however, had as no other 
ease recorded has shown, bilateral ptosis, along with an inability to raise 
his eyes above the level of the horizontal visual axis. The early bony 
defects, as shown by the roentgenograms, could not be explained. These 
and the eye condition, may be coincidental, and possibly unrelated 
phenomena. 

SUMMARY 


A ease of amyoplasia congenita, with congenital ptosis of both eyelids, 
which improved under physiotherapy, is reported. 
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CHYLOTHORAX 
Review or LITERATURE AND Report oF CasE IN NEWBORN INFANT 


James K. Evernart, M.D., anp ALyin H. Jacoss, M.D. 
PrrrsspureH, Pa. 


NLY one of the sixty-nine instances of effusion of chyle into the 

pleural cavity recorded in the past 300 years has occurred in a 
newborn infant. It is felt, therefore, that it is justifiable to report 
the occurrence of another such case in a newborn infant. 


CASE REPORT 


J. S., a 15-day-old white male, was admitted to the Children’s Hospital of Pitts- 
burgh, service of Dr. J. K. Everhart, March 10, 1939, because of cyanotic spells. 
The patient was born at home following a 14%4-hour uncomplicated labor. At birth, 
the umbilical cord was wound tightly about the child’s neck, causing extreme 
cyanosis of the head and neck and necessitating vigorous efforts on the part of the 
accoucheur to revive the child. Because of the spells of cyanosis which occurred each 
time the baby cried, x-ray pictures of the chest were taken; a diagnosis of con- 
genital atelectasis was made, and the patient was referred to the Children’s Hospital 
for treatment. The baby had been breast fed up to the time of admission to the 
hospital, The family history revealed that the parents were in good health and had 
two other healthy children. 

Physical examination on admission revealed a 2-week-old infant, weighing 8 
pounds and 4 ounces, who did not appear to be acutely ill. He was breathing with 
ease but became somewhat cyanotic when crying. The rectal temperature was 98.4° 
F. The positive physical findings were limited to the chest, examination of which 
revealed diminished excursion of the right side with markedly impaired percussion 
note and faint, jerky breath sounds in this area. The left lung was apparently nor- 
mal, The point of maximum impulse of the heart was beyond the nipple line on the 
left side. These findings indicated a right-sided pleural effusion. 

Laboratory data showed the urine to have a one-plus sugar reaction. Blood 
count showed a hemoglobin of 19 gm.; erythrocytes, 5,450,000; leucocytes, 7,200; 
polymorphonuclear neutrophiles, 56 per cent; lymphocytes, 34 per cent, and 
eosinophiles, 4 per cent. Tuberculin test with P.P.D. was negative. 

Roentgenologic examination of the chest revealed an unexpanded right lung 
with a dense shadow along the lateral chest wall on that side. The heart and 
mediastinum were displaced toward the left side. The picture was that of pleural 
effusion in the right chest. 

On the third day after admission, thoracentesis was done with the removal of 
110 e.c. of milky fluid from the pleural cavity. Immediately after the withdrawal 
of the fluid, the right lung expanded, and the mediastinum returned toward its 
normal position. 

The fluid removed from the chest was milky with a yellowish tint and had no 
odor. A small amount of fine coagulum formed on standing and settled to the 
bottom of the tube, together with a few red blood cells. After standing at room 

From the Children’s Hospital of Pittsburgh and the Department of Pediatrics, 
School of Medicine, University of Pittsburgh. 
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temperature for many weeks, there was no change in the character of the fluid, 
and no putrefaction took place. It had the physical properties of a true emulsion. 
Smears of the fluid stained with Wright’s stain showed a few cells, mostly lympho- 
cytes, with an occasional red blood cell and polymorphonuclear leucocyte. Smears 
stained with Sudan IV revealed abundant small fat globules. Chemical char- 
acteristics of the fluid were as follows: specific gravity 1.014, pH 7.4, fat content 
2.5 per cent, albumin 2.97 gm. per 100 ¢.c., globulin 3.2 gm. per 100 c.c., total 
protein 6.17 gm. per 100 ¢.c., cholesterol 200 mg. per 100 c.e., and lecithin 36.5 mg. 
per 100 c.c. These chemical and physical properties are typical of chyle and thus 
establish the diagnosis of chylothorax. 

Within three of four hours of the thoracentesis, the marked signs of effusion 
in the right pleural cavity returned; until he died, it was necessary to tap the 
patient’s chest once every twenty-four to thirty-six hours in order to relieve the 
dyspnea. Each time the chest was tapped, 50 to 100 ¢.c. of fluid were removed. 
From the fifth to the tenth day in the hospital, it was necessary to keep the pa- 
tient in an oxygen tent. Although the baby took optimum caloric diet consisting 
of an evaporated milk formula, he continued to lose weight, dropping from 8 
pounds and 4 ounces to 6 pounds and 12 ounces. 

On the seventeenth hospital day, the patient began to have a fever of about 
102° to 103° F., and his abdomen became distended. Death occurred on March 31, 
1939, twenty-one days after admission and on the child’s thirty-sixth day of life. 

Autopsy was performed one-half hour after death by Dr. Maud Menten and Dr. 
D. W. Whitaker. The right thoracic cavity contained a small amount of chylous 
fluid, and there was a white exudate over the pleural surfaces which appeared to 
be fatty in nature. The abdomen also contained a small amount of chylous fluid. 
Application of pressure at the base of the mesentery in the region of the cisterna 
chyli resulted in leakage of chylous fluid into the right pleural cavity from a point 
in the posterior mediastinum 1% inches above the diaphragm. However, on very 
eareful dissection of the mediastinum, the thoracie duct could not be found. 
Therefore, it was necessary to assume that there was a leak in the duct in the 
region of the seeping point in the mediastinum. The only other pathologie findings 
were a few small areas of terminal bronchopneumonia. There was no evidence of 
any condition which could have caused obstruction of the thoracie duct. 


In 1899 Handman reviewed the medical literature of the preceding 
261 years and found reports of 41 undoubted eases of chylothorax. 
From 1900 up to the time of Lewin’s review in 1916, 10 additional 
eases were reported. From 1916 to the present time we have been 
able to find 18 additional cases in the literature. 

A review of the entire medical literature reveals a total of five 
eases occurring in infants under one year of age. In 1902, Mutter- 
milche reported the condition in a 5-month-old child following a fall 
out of bed. In 1908 Jennings reported the condition in a 9-month- 
old infant, and in 1917, Pisek saw chylothorax in an infant of 9 weeks. 
Pisek’s ease was spontaneous in origin and ended in complete recov- 
ery. Foley, in 1933, reported spontaneous effusion of chyle in a 
9-month-old child. 

In 1926, Stewart and Linner reported the occurrence of chylo- 
thorax in an infant who developed the signs of pleural effusion on the 
fourth day of life. There was no history of trauma. Treatment con- 
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sisted of repeated chest taps, but the patient died on the twentieth day 
of life. In agreement with our experience, Stewart and Linner were 
unable to locate the thoracic duct at autopsy. 

In the 1- to 14-year age group, there have been ten eases of chylo- 
thorax. Most of these patients have been more than 5 years of age, 
and the chylothorax has resulted either from trauma or tubercular 
lymph nodes. 

ETIOLOGY 


The eauses of all the undoubted cases of chylothorax were as fol- 
lows: 


Trauma 24 cases 
Pressure from neoplasm or tuberculous nodes 13 
Secondary growths in the duct 9 
Thrombosis of left subelavian vein 4 
Perforating lymphangitis 2 
Aneurysm-like dilatation of duct 2 
Thrombosis of the duct 1 
Operation for removal of carcinomatous 

lymph nodes in the neck 1 
Obstruetion to radicles of duct from in- 

flammatory thickening of mesentery 1 
Filaria 1 
Bullet wound 1 
Severe cough 1 
Spontaneous 4 
Cause not determined 5 
Total number of cases 69 


Many of the traumatic cases were the result of a crushing force 
and were associated with considerable injury to structures other than 
the thoracie duet, especially fractures of the ribs and spine. There 
were, however, a number of eases in which the force was not violent and 
there had been no injury to any other structures. This group suggests 
the probability of rupture of the duct due to sudden changes of intra- 
thoracic pneumohydrostatie pressure. This mechanism may also ac- 
count for the oceurrence in one instance of chylous effusion following a 
severe coughing spell. Various types of tumors in the mediastinum 
as well as tuberculous lymph nodes have caused chylothorax either by 
pressure on the duet with rupture below the point of compression or by 
actual erosion of the duct by the tumor. Schultze reported a substernal 
goiter as a cause of chylothorax. 

Four of the eases listed above were thought to be spontaneous as 
no eause for the effusion could be found. Whether these cases are 
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due to pressure changes or to some disease condition of the duet itself 
is not known. In Stewart and Linner’s report of chylothorax in a 
newborn infant one might postulate a congenital defect in the duct, 
although this could not be proved at autopsy. In our ease, one may 
postulate a rupture of the duct due to the trauma that the patient 
was subjected to following delivery. 


DIAGNOSIS 


The diagnosis of chylothorax depends upon the chemical and phys- 
ical properties of the fluid removed by thoracentesis, the latter pro- 
cedure being indicated by the presence of the typical physical signs of 
pleural effusion. A nonpurulent milky fluid removed from the chest 
may be either true chyle or chyliform fluid. The former arises from 
the thoracic duct, whereas the latter is merely a serous effusion in 
which chemical changes within the fluid, especially in the proteins, 
result in a lecithin-globulin combination which imparts a milky ap- 
pearance to the fluid. True chyle is an emulsion of fine fat globules 
in lymph. It has a specifie gravity of more than 1.012, while chyliform 
effusions usually are below 1.012. Chyle is very slightly more alkaline 
than blood serum, its pH being about 7.4. On standing, true chyle 
does not undergo putrefaction. There may or may not be a layer of 
cream on standing. The presence of the cream layer is often given 
as diagnostic of chyle, but this is not necessarily true, as the cream 
stratum may consist of protein granules as well as of fat. 

Microscopically, one can see the fat globules in true chyle, the 
globules staining readily with the ordinary fat stains. The cells 
present are predominately lymphocytes. 

Chemical analysis reveals a high fat content with a high cholesterol 
and a low lecithin content. In contradistinetion to this, chyliform 
effusions have a very low fat content, a low cholesterol and a high 
lecithin content. The protein fraction of chyliform fluid is chiefly 
globulin, while chyle contains relatively more albumin. The follow- 
ing table summarizes some of the chemical findings in the eases of 
chylothorax that we have reviewed: 


Specifie gravity 1.012 to 1.018 

Albumin 0.495 to 3.9 em. per 100 ¢.c. 

Total protein 3.0 to 8.0 gm. per 100 e.e. 

Fat 0.9 per cent to 4.8 per cent 
TREATMENT 


The treatment of chylothorax has been unsatisfactory as shown by 
the mortality rate of 50 per cent. The recommended procedure is re- 
peated thoracentesis. Most authors suggest that taps be performed 
only as frequently as is indicated for the relief of dyspnea. In oe- 
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casional cases, spontaneous cure has followed one or two taps. Some 
authors have also utilized low fat diets in an attempt to reduce the 
flow of chyle, but this end does not seem to have been accomplished. 
Operative repair or ligation of the duct has never been attempted be- 
cause of the formidable approach. 

In order to maintain the nutrition, it has been advised that the un- 
contaminated chyle removed from the chest should be re-introduced 
intravenously. This same result can be accomplished by the intra- 
venous introduction of fats by the method of Holt. 


SUMMARY 


1. A ease of effusion of chyle into the right pleural cavity in a new- 
born infant is reported. 

2. A complete survey of the literature reveals that 69 cases of 
chylothorax have been reported. Ten of these cases occurred in chil- 
dren between the ages of 1 and 14 years, five in infants under 1 year 
of age and one in a newborn infant. 

3. The etiology of the chylous effusion in the present case is postu- 
lated as being due to the severe trauma at and immediately after 


birth. 
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PNEUMOCOCCUS (TYPE LIII) MENINGITIS WITH RECOVERY 


Stewart H. Wetcu, M.D., anp Henry F. Martin, M.D. 
BIRMINGHAM, ALA. 


R. M., aged 9 years and 2 months, was a robust boy who had been under the care 

. of Dr. Welch since he was 8 weeks old. 

Past History—He had had allergic manifestations, infantile eezema, of short 
duration around the fifteenth month; and on June 16, 1932, when he was a little 
over 3 years old, a Schick test had been followed in about twenty minutes by dyspnea, 
dusky cyanosis, and swelling of the face and lips. The test and control gave strong 
four-plus reactions. Three infections of the middle ear required drainage. Tonsils 
and adenoids had been removed when he was 3% years old. Both drums were freely 
incised at that time on account of ear discharge that had persisted five or six weeks. 

On Dee. 24, 1937, he developed measles. Recovery was a little slow but apparently 
satisfactory. 

Present Illness —On Feb. 5, 1938, the right eardrum was red and required para- 
centesis three days later. It drained profusely but required reopening two or three 
times. He was in school most of the time. On February 18 he complained of pain 
high in right frontal region and in the right cheek, well defined, opposite the first 
molar. The ear was more freely incised. The discharge was thick and could be 
wiped out in long mucous strings. The following day a roentgenogram showed the 
right mastoid cloudy, and hospitalization was advised because of undue pallor and 
lassitude. 

Previous examination and his examination at 3 P.M. in the hospital failed to re- 
veal any neck or spine resistance. All reflexes were considered within the normal 
range. The rectal temperature was 100° F. Head and face pains had disappeared. 

At 5:30 P.M. there was a return of the frontal and face pain, excruciatingly se- 
vere, which was relieved by % grain of codeine. At 11 P.M. neck resisted full flexion 
and was painful. Knee jerks were increased; the Kernig sign was positive; the 
ankle clonus was mildly positive; and the toe jerks were negative. The spinal fluid 
was turbid under moderate pressure. Several hours’ search of smears showed 
gram-positive cocci in pairs and short chains, definitely encapsulated, morphologically 
Streptococcus mucosus capsulatus (Pneumococcus Type IIT). 

The fluid was injected into a mouse and cultures were planted. 

On Feb. 20, 1938, examination of the peritoneal washings from the mouse by 
the Neufeld method gave a positive reaction with Type III serum, Culture growth 
gave a positive reaction with Type III serum. It may be recorded here that smear, 
culture and mouse injection were negative for organisms on, and after, February 24 
in every spinal fluid specimen until the first exacerbation in March. 


TREATMENT 


On admission, after three initial 5 gr. doses for tolerance, he was given 7% gr. of 
sulfanilamide every four hours; and after the spinal fluid findings, concurrently 
with a dose of sulfanilamide, 10 ¢.c. prontosil was given intramuscularly, followed 
by 5 ¢.e. prontosil every four hours. Dosage is given in Table I. 

In the hospital the Marshall method was used for sulfanilamide estimation. At 
the home the La Motte technique was employed. 
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TABLE I 


Dosace*: FEesruAry 19-25, 1938 



































Pi pelatagiat. SULPANILAMIDE ~ PRONTOSIL 

DATE INTERVAL DOSES AMOUNT DATE INTERVAL DOSES AMOUNT 

2/19 so gr. ~=5.0 qth 3 15 | 2/19 = : 

2/20 gr. 7.5 qth 10 75 2/20 10 e.c. stat 1 10 

2/21 gr. 10.0 q4h 12 12 2/20 5 e.c. qth 6 30 

2/24 gr. 12.5 q4h 4 50 2/21 5 ec. qoh 5 25 

2/25 gr. 10.0 qSh 12 120 | 2/24 10 ec. qth 2 20 

2/26 gr. 12.5 q8h 11 137.5 | 2/95 10 ec. q6h 3 30 
Totals 52 517.5” — 17 115 





*Explanation of dosage tabulation:—The date is given when the various doses 
were started, and the actual doses given were counted until the order was changed. 
Where the doses are given in different amounts, every eight hours the doses are 
alternated. Therefore a dose is given every four hours. 


Chart 1 shows a fairly typical temperature drop in less than 36 hours. However, 
it not only did not fall to normal but tended upward, a little down, and then irregu- 
larly to a higher level with wider variations. The leucocytes and neutrophiles followed 
the same curve. 

Chart 2 shows the spinal cell count still at 2,400 on the fourth day. 


OPERATION 


As long as improvement justified it and until we could establish an acceptable 
blood concentration, we postponed an operation. However, at 8 p.M. February 24, 
operation was deemed wise. Under general anesthesia, a curvilinear auricular mastoid 
incision was made. The periosteum was elevated and the cortex removed with gouges. 
Diseased mastoid cells were found immediately under the cortex. The whole mastoid 
was seen to be diseased, with necrosis and breaking down of the intracellular septa. 
The cells were filled with a thick, gummy, sticky exudate. The tip was removed. A 
small area of dura over the lateral sinus was exposed. The sinus wall was normal. 
An area of dura over the middle fossa was exposed and was found to be covered 
with a granulation type of thick membrane. All of the dural plate was removed over 
the mastoid portion of the middle fossa and the dura was exposed over an area of 
about 3 em. in diameter. All cells were clearly exenterated; the antrum was cleaned 
out; and the aditus was enlarged. A cigaret drain was inserted. The incision was 
closed with silkworm sutures and clips. The external auditory canal was packed. 


FURTHER TREATMENT AND PROGRESS 


Following operation 300 ¢.c. of citrated blood and 200 e.c. of normal saline were 
given by vein, and prontosil 10 ¢.c. were administered every four hours for two 
doses, and then every six hours for three doses. Sulfanilamide in doses of 12 gr. i ss, 


TABLE II 


DOSAGE: PERIOD FEBRUARY 26 TO Marcu 22, 1938 











TOTAL 
SULFPANILAMIDE Bend 
WARDED 
; ws - 517.5 
DATE INTERVAI DOSES AMOUNT DATE INTERVAL DOSES AMOUNT 

3/1 gr. 10.0 qth 32 320.0 3/7 gr. 5.0 q8h 4 20 
3/6 gr. 7.5 qth 7 52.5 3/8 gr. 5.0 qth 24 120 
3/7 gr. 7.5 q8h 3 22.5 3/12 gr. 5.0 qth 36 180 

Totals 395.0 64 320 1232.5 
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alternating with 10 gr., was given every four hours, beginning at 7 a.m. February 25. 
On the same date 300 c.c. of 5 per cent glucose solution in saline was administered 
by vein at 8 A.M. 

The wound filled in and closed with a minimum amount of drainage; and the 
patient was allowed to leave the hospital March 11, twenty days after admission. 
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Chart 2. 


After the operation he appeared sick but less toxic than our previous experience 
with meningitis would have led us to expect, and he tended to get better during his 


subsequent stay in the hospital and at home. 


At home he ate well and gained in weight and strength. Gradually he was allowed 


to get up and out in a car. Blood concentration of sulfanilamide was 4 mg. His 
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leucocytes become normal, but the neutrophiles dropped so low that it alarmed us and 
the sulfanilamide was discontinued on March 18, when the neutrophiles were 28 per 


cent. 
Chart 3 covers the time from the latter part of his stay in the hospital to his 


readmission. 
Sulfanilamide dosage table shows drug administration for the period covered by 


Chart 3. ‘ 
On March 24, three doses of prontosil, 10 ¢.c. each, were given intramuscularly at 


four-hour intervals. 
TABLE IIT 


DosaGE: PERIOD MARCH 23-29, 1938 





TOTAL 











— . FOR- 
SULFANILAMIDE WARDED 
1232.5 
DATE INTERVAL DOSES AMOUNT DATE INTERVAL DOSES AMOUNT 
3/24 gr. 10.0 qth 4 40.0 3/27 gr. 12.5 q8h 3 37.5 
3/25 gr. 12.5 q4h 13 162.5 3/28 gr. 7.5 q8h 10 75.0 
3/27 gr. 10.0 q8h 4 40.0 3/28 gr. 10.0 q8h 9 90.0 
~_ ‘Potals 21 242.5 22 «202.5 1677.5 





Forty-eight hours after the drug was stopped he came in from play in the after- 
noon very tired. The following day this was much more in evidence. The next day he 
preferred to remain in bed. On the fifth day he was admitted to the hospital. His 
temperature continued normal. There was no pain. General examination was nega- 
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Chart 3. 


He was readmitted to the hospital on March 23, and, with the hope that it would 
stimulate the boy and the neutrophiles, the same donor as previously employed was 
used for a 250 ¢.c. blood transfusion. His anemia was not marked but was sufficient 
to justify a small transfusion. His face was flushed in an hour after transfusion 
and his temperature, as shown in Chart 4, was stepped up. We thought at first it 
might be due to a reaction to transfusion, but the following afternoon spinal puncture 
showed a slightly turbid fluid. 

Since the reinfection response of the white cells and the differential count were 
within limits of normal expectation and the cell granules continued to stain nor- 
mally and with less fear of a distinct, but not increasing, cyanosis of the lips and 
duskiness of the skin, we began then to use a larger dose of sulfanilamide and main- 
tain a somewhat higher level of concentration in the belief that the drug would be 
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TEMPERATURE 


BLOOD CELL COUNTS 


- IN MILLIONS ABOVE LINE- B-HEMOGLOBIN PERCENTAGE BELOW LINE 
. IN THOUSANDS ABOVE LINE- O-DIFFERENTIAL COUNT BELOW LINE 


Chart 4. 


A - SULFANIL.EST. IN MG. PER 100 C.C.-BLOOD - ABOVE LINE 
B - SULFANIL.EST. IN MG.PER 100 CC.-URINE - BELOW LINE 
C- SPINAL FLUID CELL COUNT IN THOUSANDS ABOVE LINE 


D — POLYNUCLEAR CELL COUNT BELOW LINE 
E - SULFANIL. EST. IN MG. PER 100 CC. OF SPINAL FLUID 


Chart 5. 


less effective during relapse of the disease. The relapse and the original curve of 
the infection were quite similar, except that the temperature’s return to normal was 
a little slower. The boy seemed to be as ill in the relapse as he was in the original 
attack. 
The examination of the spinal fluid: 
March 24, smears of the spinal fluid showed no organisms. 
Spinal fluid was injected into a mouse with no apparent ill effect. 
Cultures of the spinal fluid showed no growth. 
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March 25, smears of the spinal fluid showed no organisms. 

A second spinal fluid was injected into the same mouse which was used 
on March 24. The mouse was killed after twenty-four hours. No 
organisms were found in the peritoneal washings. 

Cultures of the spinal fluid of that date showed a few gram-positive 
cocci after forty-eight hours. This was injected into a mouse. Exam- 
ination of the peritoneal washings from the mouse by the Neufeld 
method showed a positive reaction with Type IIT serum. 


Sedimentation rate: 
March 24, sedimentation rate 16 mm. per hour 

cell volume 45 mm. 

corrected rate 14 mm. per hour 

(Wintrobe method—normal for males—up to 9 mm. per hour) 
March 26, sedimentation rate 25 mm. per hour 

cell volume 45 mm. 

corrected rate 22 mm. per hour 

(Wintrobe method—normal for males—up to 9 mm. per hour) 


MONTH MARCH JUNE 
DAY 30 | 3! 11}? |27 


W.B.C, IN THOUSANDS -ABOVE LINE—PERCENTAGE NEUTROPHILS-BELOW LINE — 
SP.FL.CELL COUNT - - POLYNUCLEAR CELL COUNT - " 


SULF_EST. IN BLOOD - " —SULF. EST. IN URINE = nie 
SULF. EST. IN SR FL. BELOW LINE- 








Chart 6. 


With the control of acute symptoms of the relapse, the white cells dropped to lower 
level with a subnormal neutrophile percentage. Because of past allergic manifesta- 
tions, we began powdered liver extract with iron (Lilly No. 55) rather than hypo- 
dermic administration. Beginning April 3, one teaspoonful three times a day was 
given continuously with the exception of the period of June 12 to 18. It was finally 
stopped when all medication was discontinued on June 26. 
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After that the temperature returned to normal. The remainder of the months of 
March, April, May and June are summarized in Chart 6 which covers a period spent 
partly in the hospital and partly at home with a trained nurse. During that time 
there were two intervals of distinct relapse. The recovery from neither seemed com- 
plete. 

On May 22, the temperature was up to 100.2° F. over a period of four days, with 
a slight elevation in leucocyte count. There were periods of frequent pains in the 
frontal region and in the side of the face. He preferred to stay in bed rather than 
get up. Sulfanilamide was increased from 5 gr. to 7% gr. doses; and after about 
a week he was permitted to get up again. 

A second very similar attack with a temperature at 100.2° F. occurred on June 8, 
with additional symptoms. He complained of tingling in his mouth and pain in 
the right side of his neck and some very doubtful pain in the right leg. The sulfa- 
nilamide was increased to 10 gr. every four hours and was held at that for four 
or five days. In neither of those attacks did he show neck resistance or changes in 
his reflexes. His blood concentration was carried up to 9 mg. per 100 c.c. 

In Chart 6 the total white count is given above the line, and the per cent of neu- 
trophiles below the line. At times there were slight variations in eosinophiles and 
mononuclears, but they were never more than moderately increased and at no time 
during the course of the illness was there any difference in the therapy because of 
their variation. The full differential was omitted for the sake of clearness. 

A study of Chart 6 shows that from March 30 to June 11 there was a tendency 
for the leucocytes to stay above normal. After neither of the above relapses did 
he impress one as returning to normal; and for that reason he was returned to the 
hospital June 11. From a new donor, 200 c.c. of citrated blood followed by 200 c.c. 
normal saline was given. Following this, the count did remain normal, and the boy 
appeared normal. All medication was stopped June 26; the nurse was permitted to 
go; and the patient was finally discharged on July 1. 


TABLE IV 


DOSAGE: PERIOD MARCH 30 TO JUNE 26, 1938 








~ TOTAL 
FOR- 
WARDED 


1677.5 


SULFANILAMIDE 





DATE INTERVAL DOSES AMOUNT DATE INTERVAL DOSES AMOUNT | 
3/30 gr. 75 q4h 5 375 5/22 gr. 5.0 q8h 3 15.0 — 
4/1 gr. 5.0 q8h 13 65.0 5/24 gr. 5.0 q4h 8 40.0 





4/1 . 75 gh 13 97.5 5/25 
4/5 . 5.0 qth 11 55.0 5/31 
4/7 - 75 qth 19 142.5 5/31 
4/10 5.0 qth 76 380.0 6/6 
4/23 . 7.5 qg6h 25 187.5 6/6 
4/29 . 5.0 q6h 81 405.0 6/7 
5/19 . 5.0 qth 19 95.0 6/12 q6h 3 
5/22 . 7.5 q8h 3 22.5 6/13 . 5.0 qth 45 . 

Totals 265 = 1487.5 150 997. 4162.5 

Total period: February 19 to June 26, 1938 

Doses prontosil 20—145 e.c. 

Doses sulfanilamide 616—270.3 gm. 


q4h 29 217.5 
q8h 14 70.0 
qg8h 16 
qth 7 

1 
q4h 24 
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SUMMARY 


From the admission to the hospital on February 19 to June 11, there 
never was a time when there was any doubt that the patient’s recovery 
was incomplete. After the latter date he appeared to get well rapidly 
and to maintain his well-being. 
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When sulfanilamide was discontinued on March 18, it was very im. 
pressive that rapidly, in approximately forty hours, his symptoms be. 
came progressively worse, so that on the fifth day he suffered a severe 
exacerbation of symptoms. His symptoms reappeared at about the time 
necessary to eliminate the sulfanilamide. 

The third relapse responded to treatment unsatisfactorily and was 
followed by a more pronounced relapse in a short time. More energetic 
treatment and a third transfusion instituted the beginning of recovery. 

It is most impressive that in his March hospitalization the severity 
of the illness indicated an organism at least as virulent in the primary 
sickness; yet the organism was recovered with difficulty. Never at any 
time did any of the mice give clinical signs of being ill after inoculation, 
and the organism did not grow readily in culture media. 

Sulfanilamide did not destroy this organism; and, while its virulency 
to mice and its cultural growth seemed very much affected, at the same 
time its power to overwhelm the patient seemed unimpaired after a 
month of controlling administration of the dye. Certainly the develop- 
ment of immunity seemed to be nil, or exceedingly slow. 

Nausea at times, particularly after the relapse of March 23, necessi- 
tated temporary reductions of the sulfanilamide dosage. Bicarbonate 
of soda, 10 grains, three times daily, or 5 grains with larger doses, seemed 
to reduce upsets. 


Anemia was mild throughout—just sufficient to justify small stimu- 
lating transfusions. The response to transfusion of June 11 was most 


pleasing. 

During the entire course the spinal fluid pressure was not excessive. 
Only once with an air manometer did it reach 340 mm. The use of 
the manometer was discontinued after several repetitions because of 
evidence of low pressure and, particularly, because the manipulations 
tended to increase the contamination of spinal fluid specimen with blood 
cells. 

After our experience in the March flare-up we planned to continue 
therapy until the evidence of recovery should include not only normal 
general symptoms, temperature, white blood counts and differentials, but 
if possible also a spinal fluid within a normal range. The spinal fluid cell 
count was normal on May 25 and after June 11. We did not consider 
another spinal puncture was justified. 

The healing and filling in of the mastoid wound approached as nearly 
as was possible a primary healing. With the immediate operative field 
apparently out of the picture, the pneumoniec exudate on the meninges 
must have been the foeus of infection from which reinfections came. 

Hewell and Mitchell' report recovery in two cases of pneumococcic 
meningitis, Type III, with sulfanilamide compounds. In both eases 
ethylhydrocupreine hydrochloride was given. Their review of the liter- 
ature adds three more cases of recovery. 
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One of their patients had exacerbations, and the recovery followed 
trepanation and aspiration of pus from the right temporal region. 

This case is unique in that it is the only recorded instance of recovery 
we could find in our review of the literature in which recovery followed 
repeated relapses. The duration both of the disease and of the admin- 
istration of sulfanilamide is unusual. 

The boy’s weight on February 5, before onset, was 69 pounds 4 ounces. 
His weight on July 1 suggested a very appreciable gain; and on De- 
cember 2 was 89 pounds. Seven months after recovery he was fully 
within normal both physically and mentally. 

Throughout the entire illness Dr. Henry F. Martin was in charge of 
the ear therapy, including all operative procedures. 

Grateful acknowledgment is here made to Dr. Perrin H. Long, of Baltimore, for 


his comforting and helpful advice in repeated telephone consultations. His aid and 
the interest of the other consultants are deeply appreciated. 
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LOCALIZED ACUTE ENTERITIS 
WITH PERFORATION AND PERITONITIS 


Report or A Case IN A Five-Day-Oxtp INFANT 


CuarLes Barnum, M.D., anp Maurice R. Moore, M.D., C.M. 
New Lonpon, Conn. 


[' IS our desire to place on record a ease of a newborn infant who 
developed abdominal distention when 30 hours old, a temperature of 
101.2° F. at 571% hours, and died on the fifth day. 


The mother, Mrs. R., was a 26-year-old para iii, with two living healthy chil- 
dren. She had a normal spontaneous delivery, of right occiput transverse, four- 
teen days before the expected date, and the puerperium was afebrile. There had 
been no recent history of illness. 

The baby, a girl, was born May 30, 1938, and died June 3, 1938. The baby cried 
spontaneously. A stethoscopic examination of the heart and lungs at birth showed 
no abnormalities. Bilateral parietal cephalematoma of moderate size gradually 
developed during the first twenty-four hours after delivery. 

On June 1, at 10 A.m., the abdomen was found markedly distended. A colonic 
irrigation was given which returned with unsatisfactory results and appeared to 
contain some bile. Citrated maternal blood, 20 ¢.c., was given intramuscularly. 
About 6 P.M., the doctor was called because of the abdominal distention, and he 
found the physical examination negative except for the cephalematoma and the 
distention. 

On June 2, the extremities were found cold, the baby dehydrated, and the ab- 
domen markedly distended. A colonic irrigation returned with a large amount of 
stool, the latter part of which was yellow in appearance. Two doses of pitressin, 
each of 2 minims, were given, and a quantity of gas was expelled with some relief 
of the distention. The baby appeared weak although it had nursed and taken 
formula well up to that time. 

On June 3, the distention had returned. The infant’s heart rate was very rapid. 
There was a rough systolic murmur in the region of the left breast. The lungs 
were clear. The baby died June 3 at 5 a.m. 

At autopsy the abdomen was markedly distended. On incising the peritoneum, 
gas was found to escape in relatively large quantities. A great number of-plastic 
adhesions and moderate quantities of yellowish fluid were found throughout the 
greater peritoneal sac. The ileum, at points diametrically opposite the mesenteric 
attachment in the region of Peyer’s patches, approximately 7.5 em. and again 30 
em. above the ileocecal junction, showed areas of the mucosa ulcerated, and there 
was fibrinous exudate on the external surface. The more distal lesion was per- 
forated. Normal yellow stool was escaping through the perforation. The lumen 
of the large bowel contained considerable mucus, clear in color. The rectum had 
areas of congestion in its mucosa. The other parts of the gastrointestinal tract 
and the rest of the body were essentially negative. 

Microscopic examination added no information to the gross findings. 





From the Lawrence and Memorial Associated Hospitals, New London, Conn. 
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An aerobic culture was made from the peritoneum which showed a pure growth 
of bacilli with the following characteristics: Gram-negative, nonmotile bacillus; 
colony on blood agar, smooth, large and grayish with a mucoid appearance. In 
sugar: acid and gas in dextrose, maltose, mannite, lactose. Negative in sucrose. 
Nitrates reduced to nitrites. Indol formed. Litmus milk coagulated. No anaero- 
bie culture was made. 


In recent years a number of articles on diarrhea in the newborn have 
appeared in literature; much work has been done which is still to be 
reported. There has been no identification of a single etiological agent 
responsible for the epidemics. The most consistent bacteriologie find- 
ing has been a gram-negative organism resembling the Friedliinder’s 
bacillus appearing in the stools of the patients. The action of these bac- 
teria is difficult to understand because of their close relationship to some 
soil, nonpathogenic germs. 

The ease here reported would forcibly indicate a definite etiological 
relationship between the bacillus present in pure culture in the perito- 
neal cavity and the ileitis with perforation and peritonitis. 


SUMMARY 


1. The inflammatory areas of the ileum were remarkable because of 
the extensive necrosis and small amount of exudate. 

2. The organism found in pure culture in the peritoneal cavity falls 
into the genus aerobacter, aerogenesis group. 
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A SIMPLIFIED METHOD FOR SCALP VEIN TRANSFUSIONS 
IN INFANTS 


Swwney A. KaurrMan, M.D., anp Sipney O. Levinson, M.D. 
Cuicaeo, IL. 


HE value of intravenous fluids and blood in acute infections and 

nutritional disturbances in infants and children is reflected in the 
inereasing use of these agents in treatment. This fact becomes ob- 
vious when one considers the frequency with which this therapeutic 
measure is employed in a modern pediatric hospital. During the de- 
velopment of this replacement therapy in pediatrics in the past two 
or three decades, various routes such as subcutaneous, intramuscular, 
and intraperitoneal have been employed in preference to intravenous 
administration. These other routes were not employed because they 
were superior, but because they avoided the technical difficulties en- 
countered in attempting intravenous infusions. These difficulties were 
chiefly due to the small caliber of veins and the failure to retain the 
needle in the vein long enough to administer any large volume of 
blood or fluid. 

The veins available for venipuncture in an infant are the longi- 
tudinal sinus, the jugular, sealp, arm, and ankle veins. The longi- 
tudinal sinus has usually been employed as a last resort. The jugular, 
scalp, and arm veins never achieved any degree of popularity because 
of the difficulties mentioned above. The ankle vein was used even less 
than the other veins, until the technique for exposing and cannulating 
this vein was perfected and simplified by Spivek.1 This method so 
facilitated the procedure that ankle vein infusions and transfusions 
have become very common. Frequent objections raised to this method 
have been that it required a skin incision, with its potential danger 
of infection, and the likely loss of the vein either through thrombosis 
or ligation, as is frequently done. This latter objection is particularly 
serious in cases of sepsis or anemia requiring repeated transfusions 
and where an available supply of veins must be maintained. Despite 
these objections, the ‘‘eut-down’’ technique is without equal in its 
simplicity, particularly in patients requiring continuous and prolonged 
fluid and blood administration. 

In certain sections sealp vein puncture has been employed in prefer- 
ence to the ‘‘eut-down’’ method for repeated small infusions and 
transfusions. This preference was based on the fact that it obviated 


From the Sarah Morris Hospital and the Samuel Deutsch Serum Center, Michael 
Reese Hospital. 
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the objections to the ‘‘eut-down’’ method and, in addition, spared 
the ankle veins as an excellent reserve. Moreover, many dehydrated 
infants ean be sustained by a combination of subcutaneous and of 
small repeated scalp vein infusions until adequate oral intake is 


reached. 

However, there are certain difficulties in the use of the scalp vein 
technique, which limit its practicability and resultant widespread use. 
The sealp veins are small, not only requiring but necessitating a very 
small ealiber needle. As a result, gravity flow is usually unsuccess- 
ful, and some method of injection is needed. It is almost impossible 
to use the direct syringe-needle method, because the slightest move- 
ment of the child’s head causes the needle to slip out of the vein. 
Ormiston? stressed the value of using the scalp veins for continuous 
intravenous administration, relying on gravity for the fluid infusion. 
Although glucose or saline may be given by gravity flow for a short 
time, it has been our experience that this method is successful only 
with the large size scalp veins and is quite unsatisfactory for trans- 
fusion of blood or for application in the usual small veins where small 
caliber needles are required. 

One of us (S.A.K.) is familiar with the method used in several 
Eastern hospitals, consisting of a three-way stopcock side-arm double 
syringe burette outfit. The infusion of blood is accomplished through 
an injection syringe attached to the system by a Y-tube at a distance 
from the sealp needle. An assistant operates the Y-tube syringe by 
multiple aspirations from the burette and injection into the tube 
leading to the vein. In this way minor movements of the infant’s 
head do not cause the needle to slip from the vein. This apparatus 
requires skillful manipulation to work successfully and has the fol- 
lowing drawbacks: (1) many items of equipment with their at- 
tendant expense and breakage; (2) great care necessary to maintain 
airtight glass-rubber junctions; (3) time consumed in cleaning, as- 
sembling, and sterilizing many parts; (4) necessity of an additional 
assistant to operate the aspiration-injection syringe. These com- 
plications have prevented the scalp vein technique from attaining any 
general use. 

In order to simplify the scalp vein route for transfusion so that it 
becomes practical, we have adopted the ‘‘milking tube’’ device to 
pump the blood into the scalp vein. This principle was originally de- 
signed for direct transfusions.*\* The apparatus described by C. M. 
Van Allen® was most applicable for our work, but had to be modified 
in several ways (Fig. 1). We employ a three-roller wheel. A curved 
metal band serves as a bed for the rubber tubing of the administration 
set, and the bed is hinged to a central metal shaft by a pin permitting 
a rocking movement of the bed, which both maintains contact be- 
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tween the tubing and the moving rollers at a constant maximum com- 
pression and avoids creeping of the rubber tubing. The central metal 
shaft supporting the bed moves in a vertical direction in a sleeve. A 
strong metal spring at the bottom of the sleeve imparts constant up- 
ward pressure. To adjust the rubber tubing in place, the bed system 
is pushed down and held in a lowered position by engaging with a 
eatch (Fig. 2). After the tubing is placed in the bed, the catch is 
released and the spring raises the bed into apposition with the rollers 
(Fig. 3). 

The speed of the central wheel is decreased by means of a reduction 
gear so that the ratio of the rotating handle and central wheel is 7 to 
1. This permits a comfortable rate of speed in turning the operating 
handle (20-30 per minute) and avoids too rapid injection of fluid. 











Fig. 1. 


The only equipment that must be assembled and sterilized, as shown 
in Fig. 1, is a 250 ¢.e. burette, with a cotton gauze stopper, about two 
feet of transparent rubber tubing, glass adapter, and scalp needle. 

When a transfusion is to be given, the burette is suspended from 
the vertical rod. The rubber tubing is placed in the bed of the ma- 
chine and the catch is released. This brings the tubing in apposition 
with, and compression by, the rollers (Fig. 3). A small amount of 
sterile physiologic saline is poured into the burette, and several 
turns of the handle fills the system with the saline. The citrated and 
filtered blood to be administered is then poured into the burette, which 
is eapped with a gauze stopper. After the infant is immobilized in a 
blanket, his head is shaved and prepared with iodine and alcohol 
over the temporal region. A nurse holds the infant’s head firmly and 
with her thumb compresses the superficial temporal vein anteriorly to 
the tragus of the ear. Friction with a sponge and tapping usually 
makes the vein sufficiently prominent. The needle is inserted into the 
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vein in a eaudad direction. Blood usually appears in the glass 
adapter as soon as the needle penetrates the vein. If this does not 
occur, a one-half reverse turn of the handle of the apparatus produces 
enough suction to aspirate blood into the glass adapter, although 
blood may not be withdrawn from a very small vein. Once the needle 
has been inserted into the vein, it is easily held in place by the index 
finger of the left hand over the needle, and movements of the head do 
not dislocate the needle from the vein. The handle of the machine 
is then turned with the right hand at a comfortable rate (about 30 
revolutions per minute) which results in an infusion rate of from 10 to 
15 e.c. per minute. This rate may be varied at will. 

We have found that the use of this instrument does away with the 
labor and difficulties of the syringe method and facilitates the intro- 
duction of fluids by the sealp vein route. A 23 gauge 114 inch long 
needle with a short bevel is best adapted for sealp venipuncture, al- 
though with this method long hypodermic needles (26 to 27 gauge, 1 
inch long) may be suecessfully used for very small veins. 

As Van Allen has pointed out, this instrument lends itself for other 
uses where suction or pressure is necessary. We have employed it 
in situations where, in the past, multiple syringes have been required, 
e.g., administration of large quantities of serum, gum acacia, ete. 


SUMMARY 


1. Various routes for intravenous administration of fluids and blood 
in infants are discussed. 

2. The advantages and disadvantages of the sealp vein method are 
considered. 

3. The sealp vein technique is simplified and facilitated by use of 
a modification of the roller pressure apparatus. 
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Special Article 


THE ROLE OF GRATIFICATION IN EARLY DEVELOPMENT 


C. ANDERSON ALprRICH, M.D. 
Winnetka, IL. 


HE title of this article might as properly have been ‘‘The Role of 

Positive Conditioning in Early Development.’’ Its present word- 
ing is given, however, because it expresses more nearly the viewpoint of 
a clinical observer rather than that of a psychologist, neurologist, or 
anatomist. And since pediatrists comprise, perhaps, the only professional 
group who ordinarily have an opportunity to observe numbers of babies 
over long periods of time, such observations as they may make have a 
certain practical interest for those who, by the nature of their work, do 
not come into such close contact with young infants. 

In order to orient ourselves, I would like to review, for a few moments, 
the earlier processes of growth. In thinking of newborn infants, we 
must remember that they are, in reality, by no means new, for at birth 
they represent not only the result of human evolutionary progress but 
also the summation of all the preparation which has gone on during 
intrauterine existence. The baby has been preparing adequate cardio- 
vascular, glandular, gastrointestinal, and other vital functions during 
this time, as well as developing the reflexes and behavior patterns which 
he will find necessary for immediate use after he is born. And, in many 
instances, these abilities have been tried out and exercised within the 
uterus before independent living begins. 

Thus we find that the baby comes into the world as a well-organized 
individual, equipped with the absolutely necessary tools for living and 
functioning largely on a reflex or subcortical basis. His apparatus, at 
birth, includes the internal controls over vital funetions which we have 
mentioned, as well as the ability to adjust to rapid growth with precise 
and accurate synchrony. In addition, he has the more obvious reflexes 
and behavior patterns which govern respiratory, nursing, and postural 
functions. Much of this reflex equipment comes under the head of 
defense mechanism, the. startle, withdrawal, and blinking reflexes, the 
shiver, the ery, and his resistance to restraint. The serious, compulsive, 
self-protecting character of the newborn baby is impressive to observe, 
as he defends himself by every means in his power against cold, hunger, 
restraint, and pain. 


Read before the American Academy of Pediatrics, Region IJ, Oklahoma City, 


Okla., Nov. 16, 1938. 
Approved by the Committee on Mental Hygiene, American Academy of Pediatrics. 
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The developmental plan of maturation operates as a series of progres- 
sive changes in which all parts of the body increase in size and improve 
in function. Form and function are inseparable in orderly growth. 
These complex activities proceed in a severely regimented sequence, al- 
though considerable latitude is allowed as to rate. The developmental 
plan by which growth takes place allows for the gradual elevation to a 
conscious level of two opposite functions, the sensory or receiving fune- 
tion and the motor or outgoing function. And the baby’s behavior, when 
it reaches this conscious level, will depend largely upon the type of early 
experience he has had. Since this is so, we cannot have perspective on 
his development without taking into account the immediate action of this 
environmental experience on his maturation processes. For, from the 
beginning, the growth plan is set up in such a way as to require that a 
harmonious environment supplement its activities, if it is to work ef- 
ficiently and safely for the child. 

Many of the environmental needs of the infant have long been recog- 
nized in our modern routines for children. Fresh air, sunshine, adequate 
clothing, food, and sleep are among the approved satisfactions which are 
conscientiously provided and are a part of our program for nursery care. 
But there are other needs which any thoughtful observer must come to 
recognize as equally important. The warmth and contact of the mother 
in the first few weeks, the security of fondling, freedom from physical 
restraint, permission to eat, sleep, and eliminate according to his own 
individual rhythms rather than by those imposed by arbitrary regimes, 
the opportunity to try out and use his emerging activities as they appear 
within the developmental plan, these also may be considered as positive 
requirements. And it is the purpose of this paper to call attention to the 
fact that when such needs are considered and are generously satisfied, we 
collaborate with the growth plan, and that when they are minimized or 
ignored, growth is hampered and warped. In other words, the gratifica- 
tion which the baby gets from the fulfillment of these needs is the spark 
which makes the developmental plan work at its maximum efficiency. It 
is back here, in the comparatively simple performance of the earliest 
days of life, that the child begins to develop the positive conditioning 
and the sense of competency which we recognize as so important for the 
later success of the individual. 

I know of no better place to illustrate how gratification assists the 
growth process than in the feeding activities of the infant. The feeding 
behavior of the young baby ean be said to grow by the progressive eleva- 
tion of simple reflexes to more complicated reactions under cortical con- 
trol, so that an act which is in the beginning involuntary, comes gradu- 
ally under the complete mastery of volition. Feeding behavior also grows 
through the emergence of more and more complicated behavior patterns, 
as the developmental plan matures. 
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The most primitive form of such behavior is the hunger contraction, 
which takes place in the muscular wall of the stomach of the newborn 
baby. This is, as far as we know, a result of factors residing only in the 
organ responding. The simple act, however, results in the hunger ery of 
distress, rooting movements of the head, hand-to-mouth activity, and, 
under proper conditions, swallowing—a series of reflex activities which 
involves participation of spinal nerves. 

From this point, feeding goes on to function at higher levels, as the 
more complicated patterns which are included in the eating picture begin 
to emerge. At this point, too, gratification becomes a factor, for the baby, 
under the influence of violent hunger pains, is placed in his mother’s 
arms where he is warmed and soothed by this contact, and his pains are 
immediately relieved as soon as any fluid touches the inside of his stom- 
ach. The sudden stopping of pain is a gratifying experience, the warmth 
is pleasant, and he is allowed, in the process of nursing, to exercise the 
whole gamut of feeding activities with which he is at that time endowed, 
the rooting movements in search of the nipple, suckling, and swallowing. 
Thus we can see that the pleasures of nursing result from the satisfaction 
which comes from the exercise of emerging powers, as well as from the 
relief of pain and from warmth. 

After a few experiences of this sort, the entire nursing process becomes 
positively conditioned. Every pediatrist is familiar with the sighing, 
guzzling sounds that very young infants make to register their enjoy- 
ment of nursing. This very process raises the feeding act above the level 
of a simple cord reflex, as emotional factors exert their influence. Thus, 
eating is stepped up a plane, although it may still be partly subcortical. 
Later on, under favorable circumstances, the baby learns that more 
varied foods lead to this same sort of gratification of his needs and begins 
to look forward consciously to the enjoyment of meals. Again, feeding is 
elevated to the still higher levels of purposeful behavior. At these upper 
levels the psychic mechanism which is a part of appetite is recognizable, 
and the child voluntarily likes to eat even when not under the compul- 
sion of his ancient and obseure hunger cramps. During his early months 
the development of the motor patterns of hand and arm are devised to 
give him a sense of competency and enjoyment in his feeding situations. 
A baby’s determined efforts to feed himself as soon as he is able are a 
part of his growth requirements. He reaches out greedily to grasp the 
bottle as soon as his hands can accomplish this feat, and when he becomes 
more expert, he enjoys using the spoon himself. In fact, we sometimes 
see infants who insist so violently on being allowed to feed themselves 
that they will knock the spoon out of the hand of anyone who tries to 
feed them. 

If the above illustration shows the many places at which gratifying 
experience helps the baby to improve his complicated feeding processes, 
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we must remember also that at each such place there are equal possibili- 
ties that the opposite sort of conditioning may occur, tending to block his 
progress. In this way we can explain many forms of anorexia, children 
who refuse to be weaned from breast to bottle, from bottle to cup, and 
who will not go on to feed themselves. It would be interesting, if time 
permitted, to study such obstructions. 

But in this discussion it is more to the point to show that all of the 
baby’s growing abilities are elaborated from simple reflex or behavior 
pattern cores to complicated, voluntary acts by this same beneficent proc- 
ess of gratifying experience. Thus, the evacuation of the bowels begins 
as a simple organ reflex under the compulsion of the mass movement. As 
the infant learns by experience that the discomfort of rectal distention is 
relieved by the muscular effort of elimination, the act becomes pleasant, 
positively conditioned, and later on under favorable circumstances comes 
under voluntary control as one of life’s agreeable sensations. The same 
sort of progress happens in the growth of urinary control. 

We find a similar mechanism at work in the attainment of motor con- 
trol. In learning to use his hands, for instance, the baby, at first, is 
capable only of random movements, the reflex grasp, and such behavior 
patterns as the Moro and tonie neck reflexes. As he grows, he becomes 
interested through vision in the behavior of these queerly waving ap- 
pendages and quite evidently gets a great deal of satisfaction in his in- 
creasing control over their movements. Smiles and crows attest his tri- 
umph as he persists in his practice at hand manipulation, until eventu- 
ally he will be able to perform with great dexterity all the acts called for 
in adult life. And all the way along, satisfaction is spurring him on to 
more adequate performance. 

I do not have to point out that the modern care of babies has, in its 
application of rigid routines, tended to oppose such natural progress. 
We find that individual rhythms are often ignored in our so-called 
‘*training’’ of eating, sleeping, and eliminating, that many physical ac- 
tivities are restrained, and that we place unnecessary restrictions around 
a child’s growing capacity for motor accomplishment, crawling, stand- 
ing, and walking. 

Moreover, we often hear it said that to comfort and cuddle the baby is 
disturbing to his routine and softening to his character. Some of our 
enthusiasm for this Spartan treatment has naturally grown up because 
of our fear of ‘‘spoiling’’ the child. It has been my experience, however, 
that spoiled children are not usually those who have been given these 
requirements, but are instead those whose essential satisfactions have 
been curtailed in a mistaken effort to make them conform to a rigid rou- 
tine. Children who lack the fundamental security which these early 
gratifying experiences give are likely to compensate by attention-getting 
devices of whining and tantrums and in this way to develop the disagree- 
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able personality of the ‘‘spoiled child.’’ Satisfied children, on the other 
hand, do not need to develop such unpleasant techniques and so are more 
amenable to adult suggestion. 

Much of our thwarting, however, has taken place in the interests of 
what we call ‘‘good’’ or regular habits. We are inclined to lose sight of 
the fact that the baby is a dynamie organism who has within him the 
capacity for his own regular habits. It might be timely, at this point, to 
refer to common, natural phenomena, for the purpose of observing the 
rhythm and regularity of nature. The days and the seasons, the migra- 
tion of birds, the hibernation of animals, the ripening of grain, the men- 
strual eyele, many fundamental, natural processes display this infallible 
regularity. Those who daily observe human infants cannot fail to see in 
them this same sort of behavior. The growth plan is inexorable in its 
sequence, and the functions important to growth must and do earry on in 
a regular or rhythmie way. The interval between feedings tends to be- 
come exact, the timing of bowel and bladder evacuations tends to become 
more and more accurate with elapsing weeks. The relation between sleep 
and waking hours changes progressively and similarly in practically all 
babies, if their own regime is not interfered with. 

Are we really, then, concerned about the formation of regular habits, 
since we know the tremendous urge to regularity which is built into their 
specifications? It seems to me that the problem is not one of regularity 
but rather that, in many instances, the baby’s own regime does not en- 
tirely synehronize with his environment, with the complicated, daily 
schedule of our civilized life. The issue, at least in respect to the habit 
formation of the physical functions of the infant, is one of adjustment 
between two familiar forees, natural growth and civilized environment. 
It is not the purpose of this paper to decide to what extent either should 
be favored. Certainly, in many ways, it is as important that a child 
learn to conform to his world as it is that he grow up. I am merely try- 
ing to call attention to the fact that in the smooth functioning of the de- 
velopmental plan of growth, the fulfillment of fundamental needs, grati- 
fication if you will, plays an important, positive role; and that in our 
attention to the fields of habit-training and schedule, we are bound to 
take into account the importance of these needs of growth and to modify 
our techniques accordingly. To those whose work lies with children such 
modifications open a wide field of interest, not only for the pediatrie pro- 
fession, but also for those who are concerned with education and with 
what, for lack of more accurate name, we call mental hygiene. 
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INFANTILE SEXUALITY 


Leo Kanner, M.D. 
BaLtTmMore, Mp. 


EX development and sex behavior during childhood have received 

little, if any, attention in pediatric literature. 

Embryologists have studied the fetal evolution of the organs destined 
to serve the purpose of procreation. Anatomists have described the 
macroscopic and histologic characteristics of these organs in the sue- 
cessive years between birth and adolescence. Physiologists have inter- 
ested themselves in the earliest stages of ovulation and menstruation in 
the female and ejaculation and composition of the spermatic substance 
in the male. Clinicians and pathologists have been led by various, in 
the whole infrequent, syndromes to explore the relationship between 
the endocrines and devious, precocious or retarded, development of the 
genitalia and their functions. Pediatricians have occasionally been 
reminded of the sex organs of children by the finding of undescended 
testicles, phimosis, balanitis, gonorrheal or unspecific vaginitis, and some 
of the more unusual diseases and anomalies of the genitalia. These con- 
ditions were treated locally and for the most part indeed required no 
other consideration. 

Apart from that, ‘‘sex’’ was regarded by physicians and the laity alike 
as something that was blissfully nonexistent or latent until puberty, 
when somatie changes were believed to direct an hypothetical sex instinct 
more or less abruptly towards romance and mating. It was taken for 
granted that all other propensities of the species—somatie growth, cogni- 
tion, physiognomic, postural, oral and graphie symbolization, locomotor 
and adaptive reaching out into the environment—undergo gradual 
expansion from the beginning of life. Yet the procreative potentialities 
and their psychobiologic, attitudinal and behavioral implications were 
somehow assumed to be dormant, if not altogether absent, during the first 
decade. Children were looked upon categorically as asexual beings. 
This fiction of angelic innocence was to be preserved at all cost. Expres- 
sions of curiosity regarding genital differences and the origin of babies 
were squelehed as unfitting and disturbing anachronisms. Early mastur- 
bation was condemned as a sign of ill-boding depravity. The juvenile 
courts were invoked to crack down on the ‘‘delinquent’’ culprits who 
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had the temerity to upset the current notions by manual or peeping ex- 
plorations or playful imitations of adult coitus. 

Recent years have brought about a considerable change of these views. 
Progressive society, liberalized science, humanized medicine and psy- 
chology have disposed of the ancient taboo, long enforced by old-maidish 
compunctions, on anything pertaining to the procreative organs and 
their functions. Sex is no longer merely a peculiar combination of 
unmentionable virtue in matrimonial bed chambers, abhorred vice rele- 
gated to brothels, and whispered amusement of clubroom wags. Sex 
literature is no longer mainly pornography peddled and read backstairs. 
Out of a hazy muddle of obseurity, prudish hoodwinking, emphasis on 
the grossly abnormal, anecdotal sampling with literary trimmings, cir- 
cuitous deductions and unpretentious observations comes at the present 
time the gradual emergence of insight into the sexual development of 
average children. 

Word has come to the pediatricians about infantile sexuality mostly 
in the form of popularized slogans, which add to the vocabulary but 
hardly to conceptual perspieuity and familiarity with facts. The pendu- 
lum has swung in the opposite direction. Discussion of sex matters, far 
from being shunned, has become a welcome topic of parlor conversation. 
The child specialist finds himself confronted by friends, mothers of his 
patients, social workers, governesses, nursery school teachers and summer 
camp directors, who seem to be possessed of a knowledge and parade a 
phraseology in which he does not feel at home. Some physicians respond 
with puzzled amusement; some are seriously bewildered; some are 
plainly horrified; some few eredulously accept and adopt such wisdom, 
regardless of its sources. Nearly all feel the need for orientation about 
a subject which, both beeause of its wide publicity and its recently gained 
scientifie importance, ean no longer be disregarded. 

It is the purpose of this review to afford the desired orientation. The 
topie still abounds and resounds with debate. This is the common and 
not unwholesome fate of many new issues. Reactions in statu nascendi 
are apt to be more vigorous and engender more heat than at any other 
time. But out of differences of premises, opinions, and outlooks eventu- 
ally grows that solidarity which will rest more and more safely on the 
pillars of demonstrable, objectively obtained and therefore noncontro- 
versial, facts. 

HISTORICAL BACKGROUND 


The very thought that anything even remotely akin to sexual develop- 
ment and interests could exist before puberty was foreign to writers 
before the second half of the eighteenth century. There was casual men- 
tion, rarely based on reliable information, of miraculously early preg- 
nancies. There were sentimental stories about mature men desperately 
in love with little girls. There were occasional hints about homosexual 
relations in imperial Rome between men and small boys. Even in those 
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infrequent references emphasis was placed on the sentiments and ap- 
petites of the adults, the children figuring merely as the objects of love 
and lust. It is quite possible that, as some have said, the paucity of 
literary occupation with the subject was based on an attitude of indif- 
ference, which took children’s sex play for granted and considered it as 
a common occurrence. Certainly, masturbation must have been ob- 
served in early life, yet ancient and medieval writings are singularly free 
of concern over it. 

An almost abrupt change was brought about in France under the 
influence of Rousseau and Tissot. Rousseau’s Emile appeared in 1762; 
in the fourth book of this work, the author ventured to advise parents 
and educators with regard to the apparently current question of sex 
instruction. Said he :** ‘‘Should we enlighten children at an early period 
as to the objects of their curiosity, or is it better to put them off with 
decent shams? I think we need do neither. In the first place, this 
curiosity will not arise unless we give it a chance. We must therefore 
take care not to give it an opportunity. In the next place, questions 
one is not obliged to answer do not compel us to deceive those who ask 
them; it is better to bid the child hold his tongue than to tell him a 
lie.... Lastly, if you decide to answer his questions, let it be with the 
greatest plainness, without mystery or confusion, without a smile. It is 
much less dangerous to satisfy a child’s curiosity than to stimulate it... . 
Complete ignorance with regard to certain matters is perhaps the best 
thing for children; but let them learn very early what it is impossible 
to conceal from them permanently. Either their curiosity must never 
be aroused, or it must be satisfied before the age when it becomes a source 
of danger. ... If you wish to establish law and order among the rising 
passions, prolong the period of their development, so that they may have 
time to find their proper place as they arise. Then they are controlled 
by Nature herself, not by man; your task is merely to leave it in her 
hands.’’ In other words, let well enough alone and delay the sexual 
‘‘awakening’’ as much as possible. 

In 1760, almost simultaneously with Rousseau’s plea for the preserva- 
tion of childhood innocence, Tissot,*® preceeded by a few less significant 
blasts, sounded a shrill warning against the results of masturbation. The 
worst possible future, the most dangerous and hopeless physical and 
mental diseases were predicted for the poor offenders. As a result, ‘‘sex 
education’’ was advocated, which was intended to deter people from ruin- 
ing their lives and incurring the perils of insanity and locomotor ataxia, 
which were believed to be the frequent sequels of masturbation. It is 
well worth knowing that no such apprehensions existed then among the 
population. Folklore, which seizes readily upon every human activity 
and ailment, has not deemed the habit sufficiently important to give it 
any attention. It was reserved for medical alarmists, some of whom were 
recognized celebrities, to disrupt the serenity of the publie by means of 
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unfounded and harmful seares. The ululations, inaugurated by Tissot, 
continued unabated for one and a half centuries, relegated mostly to the 
uninformed laity but cropping out much too often in the attitudes of 
physicians consulted by perplexed parents. Hufeland*® came out with 
a similar tale of horror in 1797. Lallemand,** around 1840, added the 
weight of his authority to the ominous forebodings. As late as in 1902, 
Rohleder** referred to the practice as a ‘*vice’’ and called it in extra fat 
print one of the widest-spread popular ‘‘diseases’’: *‘Yea, I go even 
further, the widest-spread by far . . . I claim even syphilis and gonorrhea 
are not so wide-spread as masturbation.’’ He predicted destructive 
effects on various organs of the body and often on several organs at the 
same time or successively. He coined for the results of indulgence the 
horrid term ‘‘sexual cerebrasthenia’’ and distinguished three stages of 
its progression: the stage of physical and psychic malaise and a change 
in the physiognomy (the ‘‘cireles under the eyes’’ of dubious fame) ; the 
stage of internal, especially nervous, diseases; and the stage of mild 
psychoses. Guided by such mistaken notions, physicians condoned and 
even recommended corporal punishment, threats of castration and physi- 
eal restraint as forms of treatment of a habit that was regarded as 
severely pathological in itself and in its allegedly disastrous conse- 
quences. 

Griesinger,”® the noted German psychiatrist, was among the first to 
adopt a somewhat calmer view about masturbation. In his textbook 
(1845), he still maintained that ‘‘it is an important and frequent cause 
of insanity, as of all other physical and moral degradation.’’ However, 
he thought of it as an indirect rather than primary cause because of 
‘*that constant struggle against a desire which is ever overpowering, 
and to which the individual always in the end suecumbs—that hidden 
strife betwixt shame, repentance, good intentions, and irritation, which 
imperiously impels to the act.’’ He considered children especially 
jeopardized by the habit because its effect ‘‘seems to be greater in pro- 
portion to the earliness of the age at which the constitution is injured.’’ 
In the seeond half of the past century, authorities began to make a few 
more concessions. Excessive indulgence only was believed to lead to 
calamity. Predisposed people only were said to become the victims of 
the dreaded aftermath. In some quarters, children’s masturbation came 
to be regarded not so much as the cause and precursor of sickness, but 
in itself a result or manifestation of serious innate psychopathy. But: 
whether it be looked upon as cause or symptom of degeneracy, grave con- 
cern persisted everywhere at least until the turn of the century. 

Aside from masturbation, there were but few scattered statements in 
the literature about the sexual development of children. Moll*® com- 
plained as late as in 1909: ‘‘When we consider the enormous importance 
and great frequeney of the sexual processes of the child, we are positively 
astounded at the manner in which this department of knowledge was 
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ignored by those who have written on the science and art of education, 
and by those psychologists who have occupied themselves in the study 
of the mind of the child. Has it been a false notion of morality by which 
these investigators have been withheld from the elucidation of the sexual 
life of the child? Or has the reason merely been their defective power 
of observation? As a matter of fact, I suppose that both these causes 
have operated in producing this remarkable gap in our knowledge.’’ To 
be sure, the investigators scanned carefully the autobiographies of 
famous people (usually the more eccentric among them) and the 
anamnestic data in the case histories of criminals, prostitutes and 
psychotie patients for childhood reminiscences of sex behavior. They 
reported recollections of the sort of persons who would write them un- 
solicited letters, men and women whose personal problems, coupled with 
the desire to make their ‘‘cases’’ sound interesting, surely did not 
allow their experiences to be considered as average. Many, chiefly Krafft- 
Ebing,** recorded instances of gross ‘‘perversions”’’ in children; those 
records concerned themselves more with descriptions, classifications and 
ancestral backgrounds than the feelings and attitudes of the patients 
themselves. 

Since most of the observations were made and discussed by medical 
men, it is obvious that ordinary everyday behavior could not and did 
not come in for consideration. The reports dealt almost exclusively with 
that which was glaringly disturbing, with extraordinary, exceptional 
conduct, with children who were the more or less willing objects of 
assaults by adults. <A large portion of the cases, in fact, recruited it- 
self from institutions for the feebleminded, correctional schools, and 
criminal court procedures. One might assume that occupation with the 
sex behavior of normal children was a part of the psychologists’ domain. 
But those nineteenth-century psychologists who had anything at all to 
say about sex were satisfied with the assumption of the existence of some- 
thing that was variously referred to as sex instinct, sex impulse, vo- 
luptuousness, libido or lust; this ‘‘instinet,’’ held in abeyance for years, 
suddenly ‘‘woke up’’ around the time of puberty and began to intrude 
itself upon the life of the individual. Hence, some of the otherwise ex- 
cellent books on childhood psychology, such as those by Baldwin? (1894), 
Gaupp** (1907) and Groos** (1911), omitted even the mere mention of 
prepuberty sexuality. Dessoir’® was one of the very few exceptions. 
He distinguished (in 1894) three stages of the ‘‘sexual impulse’’: the 
neutral stage, in which the child is not as yet attracted to anyone in 
such a manner that one would feel justified in assuming the presence of a 
psychosexual process; the undifferentiated stage, in which the direction 
of the impulse is diffuse, depending on the external stimulations that 
happen to be around; and the stage of heterosexual orientation. Dessoir 
had not derived his conclusions from the study of children but again 
from the histories of the development of morbid phenomena. 
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With the advent of the current century came a spurt of interest in 
children’s behavior, prepared by eminent Swiss, German and Italian 
educators, and psychologists of the caliber of Binet in France and Sully 
in England. Abstract thought about children was supplemented by 
direct observations and investigations of children. Average sexual be- 
havior began to be included in the studies. LEllis,’* compiling a truly 
inexhaustible range of informative material, made valuable contribu- 
tions. Moll*® published in 1909 the first comprehensive monograph on 
the sexual life of the child. Bell,* in 1902, was one of the first to seek 
knowledge from the study of the activities of everyday children them- 
selves. In 1905 Freud*® presented a verily fascinating theory of in- 
fantile sexuality, which has since enjoyed an ever increasing popularity, 
influenced contemporary thought and so widely entered into psychiatric, 
psychologic, educational and belletristie literature, that a discussion of 
the subject must dwell at some length on its principles and implications. 


THE PSYCHOANALYTIC THEORY OF INFANTILE SEXUALITY 


‘* As early as 1896,’’ so Freud once stated, ‘‘I had already emphasized 
the significance of childhood for the origin of certain important phe- 
nomena connected with the sexual life, and since then I have not ceased 
to put into the foreground the importance of the infantile factor for 
sexuality.’’ He formulated his views comprehensively in 1905 in the 
second and part of the third of his Three Contributions to the Theory of 
Sex, which are entitled: ‘‘The Sexual Aberrations,’’ ‘‘ Infantile Sexual- 
ity,’’ and the ‘‘Transformations of Puberty.’"*° Some of the opinions 
then expressed have since then undergone revisions or elaborations, but 
the essential features are still held valid by the psychoanalytic school. 

According to the Freudian theory, the sexual impulse is present from 
the beginning and shows typical stages of development, which are bio- 
logically determined, admit of individual variations, and are subject to 
cultural influences. The impulse derives its earliest satisfactions from 
the self. The infant goes through an initial period of pregenital or- 
ganization, in which the striving for the acquisition of pleasure finds 
its objects in a number of so-called erogenous zones. An erogenous zone 
is defined as ‘‘a portion of skin or mucous membrane in which the stimuli 
produce a feeling of pleasure of definite quality,’’ and ‘‘the sexual aim 
of the infantile impulse consists in the production of gratification 
through the proper excitation of this or that selected erogenous zone.’’ 
Such a zone ‘‘often retains for life a considerable fragment of genital 
irritability,’ though in the main the pregenital stage does not extend 
beyond the third year of life. In the course of its duration, two phases 
are distinguished. In the oral or cannibalistic phase, of which thumb- 
sucking is a ‘‘model’’ expression, ‘‘the sexual activity is not yet sepa- 
rated from the taking of nourishment,’’ and ‘‘the sexual aim consists in 
the incorporation of the object into one’s body’’; the mouth is the 
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erogenous zone, and the acquaintance with its pleasurable stimulation 
has been furnished by ‘‘the first and most important activity in the 
child’s life, the sucking from the mother’s breast (or its substitute).’’ 
In the anal phase, the anus and excretory organs function as erogenous 
zones: ‘*Children utilizing the erogenous sensitiveness of the anal zone 
ean be recognized by their holding back of fecal masses until through 
accumulation there result violent muscular contractions; the passage of 
these masses through the anus is apt to produce a marked irritation of 
the mucous membrane.; besides the pain this must produce also a sensa- 
tion of pleasure.’’ Anal eroticism contains a contrast between activity 
and passivity, the former being supplied *‘by the musculature of the 
body through the mastery impulse,’’ the latter by the erogenous mucous 
membrane of the bowel, which ‘‘manifests itself above all as an organ 
with a passive sexual aim.’’ The contrasting pair of impulses, the one 
containing the nucleus of aggressiveness and sadism, the other of sub- 
missiveness and masochism, ‘‘are developed in almost the same manner.’’ 
Hence, there is in the human no pure aggression or submission, that is, 
no pure masculinity and femininity: ‘‘On the contrary, every individ- 
ual person shows a mixture of his own biological sex characteristics with 
the biological traits of the other sex and a union of activity and pas- 
sivity.”’ 

Between the third and sixth years of life, the sexual strivings converge 
upon the genital area. In Freud’s earlier writings, the primacy of the 
sexual organs was not supposed to assert itself before puberty; it was 
moved back to preschool age in 1923,7° when a phallic stage was ‘‘in- 
terpolated as a third phase in the development of the child after the two 
pregenital organizations.’’ At the beginning, the child is still autoerotic 
or narcissistic: the self is still the object of his libidinous desires. The 
sexual aim, however, commences to reach out beyond the confines of his 
own body. There is a ‘‘short flourishing period of sexual activity at 
about the fourth year.’’ Sexual inquisitiveness makes its appearance. 
In fact, all curiosity (‘‘the impulse for knowledge and investigation’’) 
is fed by the energy which comes from the ‘‘looking impulse,’’ the desire 
to see the genitals of the opposite sex. The first such experience evokes 
in the boy, who has presupposed in all persons a genital like his own, 
a ‘‘severe internal struggle,’’ referred to as castration complex, asso- 
ciated with a stubborn defense ‘‘against the contradictions which soon 
result’’ and fear of the loss of his own penis. In the girl, the discovery 
of the genital differences leads to penis envy and the desire to be a boy. 
The sexual object shifts from the erogenous zones to the outer world. 
The first choice is that of the parent of the opposite sex, in whom the 
child invests his libido. A boy wishes to monopolize his mother for a 
love object and hates his father as a powerful rival. This situation is 
spoken of as the Oedipus complex, a term derived from the Grecian 
tragedy in which Oedipus, driven by uncontrollable forces, unknowingly 
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kills his father and marries his mother, (In girls, the analogous ‘*‘ family 
drama’’ is sometimes spoken of as the Electra complex.) Such an 
attitude gives rise to guilt because of the incestuous nature of the child’s 
love, and fear of the competitor’s revenge. Normally, the child comes 
to renounce this conflict by giving up his real parents and substituting 
new ideals: ‘‘The father ideal furnishes the goal of manliness and 
masculinity towards which he strives. The mother ideal supplies him 
with the vision of a love object which he may freely seek; both act as 
guiding principles which lead him towards maturity.’’ The Oedipus 
complex is considered as the nucleus of every neurosis. The child is not 
aware of all or most of these happenings, which take place in the un- 
conscious. 

At about five years of age, there comes a time of relative quiescence 
of the sexual impulse, the so-called latency period, which lasts until 
the onset of puberty. The child has already some time before begun to 
repress desires and feelings which are prohibited by convention and 
interfere with smooth adjustment. Repression is thought of as the 
elimination from consciousness of such wishes and ideas, which are said 
to become submerged into the unconscious. They retain great dynamic 
significance and may break through in the symbolism of dreams, lapses 
of the tongue and pen, and neurotic symptoms. Freud ascribes the 
failure to remember early childhood occurrences to the need for repress- 
ing the sexual tensions, cravings, and manifestations of that age. Dur- 
ing the lateney period, ‘‘the psychic forces develop which later act as 
inhibitions on the sexual life and narrow its direction like dams. These 
psychie forces are loathing, shame, and moral and esthetic ideal de- 
mands.’ Sublimation sets in, a compromise adjustment springing up 
from conflict, by virtue of which the energy of infantile sexuality is 
**turned away either wholly or partially from sexual utilization and 
conducted to other aims.’’ All affectionate impulses ‘‘were originally 
of a completely sexual nature, but have become inhibited in their aim 
or sublimated. The manner in which the sexual instincts can thus be 
influenced and diverted enables them to be employed for cultural ae- 
tivities of every kind, to which indeed they bring the most important 
contributions. Portions of the sexual manifestations which have 
withdrawn from sublimation may occasionally break through in child- 


hood as well as in later life. 

Before a child has achieved the indelible erection of the dams against 
sexual transgressions, dams of loathing, shame and morality, he is con- 
sidered to be polymorphously perverse and may be misled into all sorts 
of seductions. Every step on the road of the development of infantile 
sexuality may become a point of fixation, an undue amount of libido 
being anchored to some phase which is ordinarily left behind in further 
growth; thus an unusually strong libido investment may remain perma- 
nently attached to any one preliminary stage, and in later vears the not 
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fully satisfied instinctive desires may return to the points of fixation. 
Factors influencing the evolution of sex life and personality are summed 
up as variations in the sexual constitution (‘‘a preponderance of one 
or another of the manifold sources of sexual excitement’’), qualifications 
and new possibilities ‘‘depending upon the fate experienced by the 
sexual streams originating from the individual sources’’ (so-called 
further elaborations), the modes of repression and sublimation, acci- 
dental experiences (the ‘‘sex trauma,’’ to which Freud has in later years 
attached less importance than originally ), fixations, and the preneurotic 
existence of ‘‘spontaneous sexual prematurity,’’ which causes ‘‘a break- 
ing through, shortening or suspending of the infantile latency period.’’ 
Character ‘‘is built up to a great extent from the material of sexual 
excitations; it is composed of impulses fixed since infaney and won 
through sublimation, and of such constructions as are destined to sup- 
press effectually those perverse feelings which are recognized as use- 
less... . Certain character traits are known to stand in relationship 
to definite erogenous components, Thus obstinacy, stinginess and orderli- 
ness are traceable to anal erotism. Ambition is determined through a 
marked urethral disposition.’’ 

Such is the essential structure of the psychoanalytic theory of infantile 
sexuality, reproduced almost entirely in the words of Freud himself. 
The theory was formulated and published four years before Freud or 
anyone else had ever analyzed a child. When, in 1909, he did record 
in a 109-page article the ‘‘ Analysis of a Phobia of a Five-Year-Old 
Boy,’”® he believed that his one direct interview with Little Hans fully 
confirmed his previously established views. A number of Freud’s pupils 
began to occupy themselves with children. At first they illustrated their 
statements largely with quotations from works of fiction and casual 
observations made by themselves or reported by others. Later, children 
were analyzed and methods were devised, which were intended to adapt 
to children’s needs the analytie procedure that had been worked out 
for adults. Jung™ (1909, 1910), Hug-Hellmuth*®® (1913), Abraham' 
(1916), Bernfeld* (1917), and Deutsch" (1919) were among the first 
to take up, discourse, and enlarge upon Freud's theory of infantile 
sexuality. Freud’s daughter, Anna,"* and Melanie Klein,** using mark- 
edly different procedures, have laid down in monographs their experi- 
ences and deductions derived from the protracted analyses of a small 
number of children. Among the pediatricians, Freud has found an 
enthusiastic supporter in Friedjung.*" In the past decade, many psyeho- 
analysts have offered additions to the existing ease reports and ¢on- 
tributed further details and elaborations. The infantile ideas about sex 
differences and puzzlement about the origin of babies (dubbed by Freud 
‘*the Riddle of the Sphinx’’) were explored more minutely. Freud’s 
various stages of sexual development were given more detailed attention. 
The oral erotie phase was subdivided into a sucking and biting level, 
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bearing on the evolution of submissive and aggressive trends. In the 
whole, however, the Freudian structure has been retained in its basie 
features. 

CRITIQUE OF FREUD’S THEORY OF INFANTILE SEXUALITY 

Freud has made two fundamental contributions to the study of in- 
fantile sexuality. He has definitely established and emphasized the 
fact that the sexual potentialities inherent in the species evolve from 
an early age and, when puberty is reached, much that has preparatory 
significance for the shaping of sex conduct has gone on for years within 
and without the individual. Freud has furthermore realized that child- 
hood experiences concerning the type of satisfaction of sexual curiosity, 
masturbatory habits, and the attitudes of the adults are by no means 
to be regarded as isolated phenomena, detached from a child’s general 
personality development. He has shown that the puzzlements, curiosities, 
explorations, informations and misinformations, discoveries, warnings 
and threats connected with the genitals and with procreation are in- 
tegrated into the biographie dynamics of growth and character forma- 
tion. With these pioneering recognitions and teachings, Freud has un- 
doubtedly come to occupy and justly claim first rank among the students 
of infantile sexuality. 

With humility born of profound admiration for the man and his con- 
tributions and at the same time with a sense of obligation towards 
objectivity and the postulates of logical thinking, this reviewer under- 
takes to subject the psychoanalytic theory to that kind of scrutiny which 
every scientifically oriented doctrine should be willing and even anxious 
to submit. 

To begin with, the entire theory of infantile sexuality was ready-made 
before even one child was ever so much as seen professionally by Freud 
or any other psychoanalyst. Freud had examined adults with his special 
technique and arrived at his conclusions from his interpretations of 
their dreams, so-called free associations, and psychopathologie symptoms, 
the analysis of which brought forth statements accepted as recollections 
of occurrences and sentiments in early childhood. These reported 
memories were obtained in a setting in which Freud avowedly ‘‘searched 
directly for the sexual origin of the neuroses.’’ Even if the memories 
had been correctly reproduced (something for which proof could rarely 
be furnished), it is necessary to realize that the people who expressed 
them were psychiatric patients suffering from more or less severe per- 
sonality disorders. It would be difficult to imagine a scheme explaining 
the normal development of visual phenomena on the basis of remi- 
niscences of adults affected with eyesight disturbances, or a system of 
infant nutrition based on the artificially revived memories of adults 
treated for gastrointestinal diseases. Yet the interpretations of retro- 
spective utterances of abnormal adults, who often could not even see 
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contemporary events and relationships in their proper perspective, 
served for the erection of a detailed and all-inclusive doctrine of infantile 
sexuality. 

To be sure, Freud at first expressed himself with admirable caution. 
In the 24 pages (Modern Library edition) of Brill’s reliable translation 
of the second of the Three Contributions to the Theory of Sex,"' there 
are not less than 50 qualifications (not counting those in the footnotes), 
such as ** probably,’ ‘* possibly,’’ ** perhaps,’’ ** apparently,’ ** it seems,”” 
‘*as it were,’’ ‘‘so to say,’’ ‘‘I believe,’’ **we can venture the opinion,”’ 
‘it is easy to conjecture,’’ ‘‘it may be assumed.’* Nobody ean or should 
be denied the right to assume and conjecture. But this caution was 
promptly abandoned, and even in the selfsame chapters the probabilities, 
possibilities, semblances, impressions, beliefs, and assumptions were given 
categorically the status, which has been claimed for them to this very 
day, of undeniable eternal verities. 

The assumptions themselves had their origin in various sources, of 
which the analytically interpreted memories were only one set. Freud 
has made ample use of analogies, both to build up and to substantiate 
his suppositions. His analogies were frequently of a nature that would 
gravely disturb any logician. If two complex situations, each contain- 
ing a host of dissimilar features, showed one or two resemblances, then 
the total situations were readily pronounced as being equal in character. 
Two examples may suffice. Freud stated that thumbsucking ‘‘is con- 
nected with an entire exhaustion of attention and leads to sleep’’; adult 
sexual intercourse also exhausts and leads to sleep and is, in fact, ‘‘the 
best hypnotic.’’ Hence it was coneluded that thumbsucking and adult 
coitus are closely related phenomena affording sexual gratification. 
Freud remarked that thigh rubbing is the preferred form of girls’ 
masturbation and that boys make greater use of the hand for this pur- 
pose; he took it tacitly for granted that the hand is a symbol of domina- 
tion. Hence he concluded: ‘*The preference for the hand in boys al- 
ready indicates what an important part of the male sexual activity will 
be accomplished in the future by the impulse of mastery.’’ Such divaga- 
tions are by no means sporadic. It would be unfair to criticize a whole 
elaborate system by digging up a few digressive lapses. But statements 
of this type abound and are often used as intrinsic links in the chain 
of reasoning. The underlying mode of finding analogies is made a 
definite part of the methodology; it has been brought to a probably un- 
surpassable climax in the reports of children’s analyses by Melanie 
Klein,** whom even some of the psychoanalysts are anxious to disown. 

Another sin against logie was committed by the habit of making broad 
generalizations, of drawing sweeping inferences from arbitrarily selected 
observations, experiences, and anecdotes. Part features which may or 
may not be essential to a whole performance were often lifted out of the 
totality, interpreted on the grounds of pre-established premises and then 
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made to impart the interpreted meaning to the entire performance. 
Nursing at the breast, for example, was taken for the first oral erotic 
gratification. To prove this, Freud asserted: ‘‘He who sees a satiated 
child sink back from the mother’s breast, and fall asleep with reddened 
cheeks and blissful smile, will have to admit that this picture remains as 
typical of the expression of sexual gratification in later life.’’ There 
was an even stronger tendency to attribute universal validity to im- 
pressions gained from a limited number of observations. This is espe- 
cially true of the universal application given to what Freud has termed 
Oedipus complex, castration complex, and penis envy. 

Sometimes no proof whatever was offered by Freud for the assumed 
connections between two separate phenomena. The mere statement of 
relatedness was deemed sufficient and was indicated by nothing more 
than a sequence of sentences, leaving it to the reader to regard sequence 
as coherence. For instance, Freud spoke of sexual excitation by means of 
‘*rhythmie mechanical shaking of the body.’’ Such shaking, he said, 
**seems to be of a pleasurable nature.’’ In the very next sentence, it no 
longer ‘‘seems’’ so, but ‘‘is proved by the fact that children are so fond 
of play involving passive motion, like swinging or flying in the air, and 
repeatedly demand its repetition.’’ Then follow two sentences which 
by their presence alone are to convey the impression of relatedness and 
to serve as a step in the argument: ‘‘As we know, rocking is regularly 
used in putting restless children to sleep. The shaking sensation experi- 
enced in wagons and railroad trains exerts such a fascinating influence 
on older children, that all boys, at least at one time in their lives, want 
to become conductors and drivers.’’ Following this, the ‘‘exquisite 
sexual symbolism’’ of traveling is simply taken for granted. 

All such assumptions, analogies, generalizations and juxtapositions 
culminated in the assignment of all-momentousness to infantile sexuality, 
which is said to determine, shape, and control all thoughts, feelings, 
actions, and omissions of the individual during his entire life span. All 
cognition, conation and emotion, all character traits, all satisfaction and 
dissatisfaction, all culture, fiction, art and religion, the selection of a 
mate and the choice of a vocation, all relationships to other people, all 
symptoms of mental and—as has been claimed more recently—physical 
illness, everything that a person does or does not do is declared to be 
predestined by the early development of the sexual impulse, by the 
manner in which repression, sublimation, and fixation operate in the 
years of childhood. It is true that Freud and his followers have again 
and again pleaded that the psychoanalytic concept of libido is not to 
be restricted to what is called sex in the narrow sense of genital gratifi- 
eation. It is to comprise every kind of pleasure and pain sensations and 
every kind of attachment and aversion. This plea deserves to be 
heeded. Freud has a right to define, delimitate or broaden his concepts. 
Clear explanation of a term one uses must certainly be hailed as a con- 
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siderable help toward understanding. Unfortunately the psychoanalytic 
school itself, including Freud, has created a semantic confusion by 
failing to adhere to its own definition. Nearly all activities of children 
and adults, even the ‘‘impulse for knowledge,’’ are time and again 
referred to gross sexual behavior in the old and narrow sense. Notwith- 
standing all pleas and protestations, the psychoanalysts have expended a 
great deal of effort and suasion to keep the interpretations of human 
conduct within a limited range of genitally centered possibilities. 

It may be that biologic theories are not to be measured too strictly 
on the basis of logical reasoning. Logie is, after all, a system of man- 
made formulations. Biologic happenings are not determined by man; 
if their existence is discovered, it matters not whether they do or do 
not fit into any system devised by human beings; the main thing is that 
they happen. All preceding criticism would deservedly collapse as soon 
as at least some of the major claims can be demonstrated as being rooted 
in facts. Freud has said gleefully: ‘‘I can point with satisfaction to 
the fact that direct observation has fully confirmed the conclusion drawn 
from psychoanalysis, and thus furnishes good evidence for the reliability 
of the latter method of investigation.’’ He referred therewith to his 
analysis of Little Hans.** Five-year-old Hans had developed a fear of 
being bitten by a horse. His father was a physician designated as one 
of Freud’s ‘‘closest adherents’’; his mother was an expatient of Freud 
who had treated her for a ‘‘neurosis’’ of an undisclosed character. Both 
parents had agreed that ‘‘in bringing up their first child they would 
use no more coercion than might be absolutely necessary for maintaining 
good behavior.’’ Consistency was not one of their outstanding assets; 
their ‘‘agreement’’ and enthusiasm for psychoanalysis did not prevent 
the mother from threatening to cut off the child’s penis when she found 
him touching it at 34% years of age, or from taking him into her bed. 
The ‘‘treatment’’ of the phobia was undertaken by the father under 
Freud’s direction. The father told his son that his ‘‘anxiety was the re- 
sult of masturbation, and encouraged him to break himself of the habit.’’ 
He told his son that by his fear of horses he was trying to replace his af- 
fection for his mother. He told his son that ‘‘the threat of castration made 
to him by his mother 15 months earlier was having a deferred effect upon 
him.’’ He told his son that ‘‘he was afraid of his father because he, 
himself, nourished jealous and hostile wishes against him,’’ and ‘‘that 
the horse must be his father.’’ After four months during which these 
‘‘interpretations’’ were decreed upon Hans who was at no time con- 
sulted, the father learned that all the while Hans had not only been 
afraid of horses biting him but also ‘‘of carts, furniture vans, busses, 
of horses that started moving, of horses that looked big and heavy, and 
of horses that drove quickly.’’ The father, with Freud’s help, decided 
that all these fears had one feature in common: ‘‘the fear of horses fall- 
ing down.’’ Hans was told that, since horses represented his father, he 
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must have wished that his father **might fall down in the same way 
and be dead.’’ When Hans began to *‘show disgust at things that re- 
minded him of evacuating his bowels,’’ this was promptly interpreted 
as an ‘‘analogy between a heavily loaded cart and a body loaded with 
feces, between the way in which a eart drives out through a gateway and 
the way in which feces leave the body.’’ Hans was-also wishing, by 
decree, that his mother might drop his little sister, of whom he was jeal- 
ous, While she was being given her bath, so that she should die. In facet, 
feces symbolized his sister, beeause—so Freud and the father thought 
for Hans—he identified defeeation with childbirth: ‘*We can now 
understand that all the furniture vans, drays and busses were only 
stork-box earts (symbolie representations of pregnancy); and that when 
a heavily loaded horse fell down, Hans ean have seen in it only one 
thing—a childbirth, a delivery. ... Thus the falling horse was not only 
his dying father, but also his mother in childbirth.’’ When all such 
interpretations failed to reduce the child’s fears, Hans was led into the 
presence of the Professor. Freud did not waste his time giving Hans a 
chance to express himself. He ‘‘disclosed’’ to Hans ‘‘that he was afraid 
of his father, precisely because he was so fond of his mother.’’ He told 
him many other things. Hans was duly impressed by the Professor's 
instant knowledge of things about him which he himself did not know 
(even though his father had hammered them into his head for months). 
Those were the ‘‘faets’’ which ‘* fully confirmed’’ Freud’s conclusions. 
A fearful, peculiarly trained little boy was made the passive recipient of 
wilfully deereed ‘‘interpretations’’ of his fears. He was given the bene- 
fit of that ‘‘especially energetie assistance’? which a child required ‘‘on 
account of small development of its intellectual system.’’ Proof was in- 
deed not necessary. Objectivity was an unneeded encumbrance: ‘‘ For 
a psychoanalysis is not an impartial scientific investigation, but a thera- 
peutie measure. Its essence is not to prove anything but merely to alter 
something.”’ Sie volo, sic jubeo! The same pattern was followed in later 
analyses as well. This type of interpretations has achieved veritable 
orgies in the child analyses of Melanie Klein. Intended to explain the 
dynamies of children’s behavior, it portrays the dvnamies of the behavior 
of uneritieally self-assured theorists, bound to neither logie nor facts. 





These dynamies cannot be fully understood without the knowledge of 
the broader premises underlying Freud's theory of infantile sexuality. 
The eoneepts of libido, erogenous zones, Oedipus and castration com- 
plexes, lateney period, repression, sublimation and fixation depend on 
the presupposed existence of an unconscious. The unconscious, which 
is according to Freud ‘‘the appropriate and justified expression for an 
established fact,’"* is that part of the ‘‘psyehe’’ which is not accessible 
to awareness and is invested with energy, forees and drives. Conscious- 
ness is but ‘‘a sense organ for the perception of psvehie qualities.’’ Be- 
tween it and the uneonscious stands the preconscious, through which 
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repressed material, lodged in the unconscious, can reach awareness after 
it has been blue-penciled, disguised, and distorted by a special kind of 
censorship. The unconscious itself is subdivided into three parts. The 
ego represents the personality as it communes with the outside world. 
The superego, a modified part of the ego, is **the representative of our 
parents; when we were little children, we knew these higher natures, we 
admired them and feared them, and later we took them into ourselves.”’ 
The id represents the instinctive drives, the sole aim of which is the 
gratification of all needs. The unconscious, thus constituted, is *‘the 
true psychic reality, a special form of existence which must not be con- 
founded with material realicy.”’ The psychoanalytic method, by means 
of deductions and interpretaiions of which we have given a few examples, 
holds alone the key which can unlock the otherwise tightly closed door 
to this psychic reality. 

Some critics might point to the ease with which abstractions are being 
constantly personified. This method is very much in evidence when a 
tripartite psyche, harboring a tripartite unconscious, is made the 
tumbling ground of forces, impulses, mechanisms, complexes, censorship, 
ete. Moreover, all these and other abstractions (a death instinct was 
later given prominence ds a counterpart of the libido instinct) have their 
goals, act and interact, intermingle and separate, transform, disguise, 
displace, repress, sublimate, fixate, are kept in abeyance or break 
through, and in funnel fashion always converge on infantile sexuality. 
Such eriticism is quickly and impatiently met with the assertion that 
the ‘‘reality’’ is not to be thought of as real and the ‘‘established fact’”’ 
is not to be looked upon as factual. The existence of the unconscious, 
Freud’s ‘‘ greatest discovery,’’ must be fully accepted. Yet this existence 
is declared to be not really existent but a ‘‘ working .ypothesis,’’ similar 
to the newer hypotheses in physies. However, despite this seeming con- 
cession to logic, the same inconsistency and unconecern which unhesi- 
tatingly turn assumptions into actualities continue to anthropomorphize 
all these abstractions freely and abundantly. Discursive repetitions act 
as self-convincing evidences and are fully expected to convince others. 

In recent years, revolt has arisen in the ranks of the psychoanalysts 
themselves. No one, it is true, has ventured to apply the ax to the basie 
premises. But many have washed their hands of the ‘‘absurdities’’ 
perpetrated by some of the more unbridled speculators and interpreters. 
Karen Horney*® has had the admirable courage to examine the Freudian 
concepts without the usual apostolic zeal and aggressive defensiveness 
of Freud’s adherents. She has recognized many of the inconsistencies 
and said so with tactful frankness. She has taken especially vigorous 
issue with Freud's doctrine of ‘‘repetition compulsion,’ according to 
which adult psyehie life is regulated by ‘‘the tendeney of instincts to 
repeat experiences or reactions already established*’ in childhood. She 
has pointed out the relative sterility of an attitude whieh knowingly 
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neglects all factors other than sexual and all experiences other than 
infantile. She has cleverly tried to sweep some of the most glaring 
fallacies out of the psychoanalytic structure. 


OBSERVATIONS MADE ON CHILDREN 


In 1902, three years before Freud’s presentation of his theory, Bell* 
published a paper which has since then been often mentioned but rarely 
read. Bell was at the time affiliated with Clark University at Worcester, 
Mass., where seven years later Freud, at Stanley Hall’s invitation, made 
his personal appearance before an American public and Jung, one of 
his earliest disciples, gave a lecture on ‘‘conflicts in the psychic life of 
the child.’’ Bell’s paper was based on reports of actual observations 
made by himself and 360 teachers in coeducational public schools. His 
material extended over 2,500 children ‘‘who were under the ordinary 
social and industrial conditions.’’ On the basis of these experiences, 
Bell divided the infantile manifestations of ‘‘the emotion of love between 
the sexes’’ into two stages. 

The first stage, lasting from three to eight years of age, was said to 
be characterized by the following evidences of the emotion: ‘‘ Hugging, 
kissing, lifting each other, scuffling, sitting close to each other; confes- 
sions to each other and to others, talking about each other when apart; 
seeking each other and excluding others, grief at being separated; giving 
of gifts, extending courtesies to each other that are withheld from others, 
making sacrifices such as giving up desired things or foregoing pleasures; 
jealousies, ete.’’ Though Bell spoke of these actions as referable to sex 
origin, he did not want them at this early age to be looked upon as 
specifically sexual, except in some children whom he considered to be 
precocious. He described the manifestations in preschool children as 
spontaneous, profuse and unrestained: ‘‘There is an absence of shyness, 
of any sense of shame, of the feeling of self-consciousness. The children 
have as yet no notion of the meaning of sex. Their naiveté in this 
regard has not been destroyed by the social suggestion that such actions 
are wrong and vulgar.’’ 

The second stage, extending from the eighth year of life to about the 
twelfth year in boys and the fourteenth in girls, was said to be char- 
acterized ‘‘by the appearance of shyness, of modesty, especially in girls, 
of self-consciousness and consequent efforts toward self-repression; by 
the inhibition of the spontaneous, impulsive love demonstrations so 
freely indulged in during the previous stage.... There is a conspicuous 
absence of pairing. The lover and sweetheart are not often seen alone 
together.... Gifts are nearly always delivered in some secret manner, 
in many instances of which the giver leaves no clue that would reveal 
his identity. ... Another indication that will not escape the close ob- 
server is that of the boy lover off at a distance, feasting his eyes upon 























CRITICAL REVIEW 599 


every movement of his girl who may know absolutely nothing about his 
devotion. ... However, the emotion has its expression indirectly through 
games, plays, and other incidents that can be used as masks. Instead 
of direct contact of personalities through the love confession as such, it 
is long-cireuited through some conventionality. In this regard the games 
of children are used very effectively. ... In this, as in the previous 
stage, the embrace is the most important love expression and stimulus. 
But in this stage it takes on disguised forms or is excused by the cere- 
mony of the games.... The kiss is not the frank love kiss given and 
received as such, but one called for by the rules of the game. This makes 
the kissing relatively impersonal and enables the young lovers thor- 
oughly to enjoy the love communication without the awkward embarrass- 
ment that would come to them if the expression were not thus long- 
cireuited through the game.’’ Besides games, there are other means 
of manifesting the ‘‘emotion,’’ such as eye glances, managing some way 
of sitting together at school, showing off, and teasing. Until nine years 
of age, girls are more aggressive than boys in love affairs. ‘‘At this 
age the girl’s modesty, coyness, and native love for being wooed, come 
to the surface, and thereafter characterize her attitude toward the op- 
posite sex.’’ 

The chief merit of Bell’s communication, which was illustrated with 
a representative number of ‘‘typical cases,’’ consisted in the fact that 
here for the first time an effort was made to record the observed amorous 
behavior of average children. Erections, masturbation, evidences of 
sexual curiosity, and attractions to children of the same sex were not 
within the scope of Bell’s studies. Bell did not prove the sexual basis 
for some of the actions brought together under the heading of ‘‘the emo- 
tion of love.’’ Some of his inferences are open to discussion. But he has 
shown a direction which promised to yield valuable information. This 
direction, however, was not followed in this country for a long time. 

In Germany Kétscher* published in 1907 a booklet which proposed to 
deal with ‘‘the awakening of sex awareness and its anomalies’’; in it he 
dwelt almost entirely on adult sex behavior, referring to children only 
occasionally and rather vaguely. In 1909 Moll’s book, The Sexual Life 
of the Child,** summed up all that was then known about the subject, 
at the same time adding important original contributions. Overshadowed 
for years by an avalanche of psychoanalytic literature, it has long been 
put aside as an ‘‘old-fashioned and obsolete’’ bibliographic item. Freud 
has expressed himself about it in a derogatory manner. Moll offered 
factual material and generally refrained from hasty conclusions. His 
open-mindedness did not always prevent him from indulging in un- 
warranted alarmist diagnoses of morbidity. 

Moll divided childhood into two periods, before and after the end 
of the seventh year. He divided sexual behavior into two distinct phases: 
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contrectation and detumescence, Contrectation was defined as a *‘ proe- 
ess tending toward bodily and mental approximation to another in- 
dividual.’’ Detumescence described ‘*the sex impulse in so far as it is 
confined to the peripheral organs,’’ namely the genitals. In normal 
adults, ‘‘the two components are so intimately associated that they ean 
as a rule be separated only by artificial analysis.’’ As for children, ac- 
cording to Moll, ‘‘the oceurrence of manifestations of the sexual impulse 
during the first period of childhood must arouse suspicions of the 
except for the ‘‘phe- 


> 


‘? 


existence of a congenital morbid disposition, 
nomena of detumescence,’’ if they do not appear spontaneously but 
result from either local inflammatory changes or deliberate seduction to 
the performance of sexual manipulations. Spontaneous detumescence 
also ‘‘aroused suspicion’’ in Moll when it oceurs in the first part of the 
second period of childhood, before twelve years of age, whereas contrecta- 
tion after the eighth year did not ‘‘ justify the inference that any morbid 
predisposition exists.’ Thus practically all sexual behavior during the 
first decade, including that reported by Bell, would have to be considered 
or suspected as pathologic. This view is not tenable in the light of later 


insights gained from the study of normal children. 
For about twenty years after the first edition of Moll’s book, the non- 
psychoanalytic study of infantile sexuality was at an almost complete 


standstill. No one seemed to dare to break through the monopoly created 
by the Freudian theory. The speculative deluge seemed to have drowned 
out all curiosity for objective facts. Interpretations took the place of 
observations. Bell and Moll became dimly remembered episodes. Some- 
times questionnaires, such as those of Peck and Wells,** Exner,’* and 
Davis,” sent to college students and college graduates, tried to obtain 
early data about masturbation. But in the whole, the question of sexual 
development in normal children during the first decade of life was 
ignored, except that Malinowski** and Margaret Mead** made interesting 
contributions to the knowledge of the sex behavior of children in primi- 
tive cultures. 

In 1932 Katherine Hattendorf®* published her collection of a econ- 
siderable number (1763) of children’s questions concerning sex. Those 
asking them (of their parents) ranged between 2 and 14 years of age. 
The questions could be classified into 8 groups: Origin of babies (40.9 
per cent); coming of another baby (14.5 per cent); physical sex differ- 
enees (12.7 per cent); organs and functions of the body (11.9 per cent) ; 
process of birth (10.4 per cent); relation of the father to reproduction 
(5.2 per cent); intrauterine growth (2.4 per cent); marriage (2.0 per 
cent). Preschool children asked 49.1 per cent of the questions, those 
from 6 to 10 years asked 40.1 per cent, and those above 10 years of age 
asked 10.8 per cent of all the questions. Miss Hattendorf concluded: 
‘*The relatively large number of questions for children of preschool age, 
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as compared with other ages, indicates that children are manifesting 
interest in sex through their questions in these very early years. The 
subject matter of the questions indicates what children are wanting to 
know in reference to sex. Interest is shown to develop from simple 
inquiries concerning the origin of babies, through the more intricate 
physiological processes of conception and birth, to the deeper sociological 
and psychological interpretations of customs and attitudes. The ages 
at which the questions occur substantiate the feeling expressed by so 
many writers that sex instruction should be given in the early years. 
The questions, in showing the trend of children’s interest in sex, seem 
to indicate a developing interest in the subject which points to the need 
of a graded program in sex education for children.”’ 


CHILDREN’S OWN CONTRIBUTIONS 


With the single exception of Miss Hattendorf’s inquiries, children 
themselves had not been consulted as to their own awareness of matters 
sexual and their own attitudes toward them. Casual actions and utter- 
ances were observed, recorded, expounded, suspected or not suspected of 
morbidity, declared to be common, exceptional, precocious, preneurotiec, 
neurotic, or psychopathic. After all, children could hardly be expected 
to make direct contributions when consciousness was viewed as a sense 
organ of the censured, markedly obliterated perception of psychic 
qualities hidden deeply in the unconscious. Since the ‘‘manifest con- 
tents’’ of children’s own expressions were believed to be understood only 
through their interpretations, the expressions themselves were considered 
inessential and negligible and were utterly distrusted. Besides, there 
was.a justified feeling that when children have reached an age at which 
they are capable of communicating their opinions, they have already 
been exposed to influences that make them wary and suspicious of ques- 
tioning adults, so that their responses do not represent their real at- 
titudes. As a result, they were left alone, and adult thinking and ex- 
perience were foisted upon them. 

It was reserved to Conn® to break this impasse. Conn, supported by 
a grant from Child Neurology Research (Friedsam Foundation), began 
early in 1937 the study of 200 children (128 boys and 72 girls), ranging 
in age between 4 and 12 years, at the Children’s Psychiatrie Service 
(directed by this reviewer), which is connected with the Henry Phipps 
Psychiatrie Clinie and the Harriet Lane Home for Invalid Children of 
the Johns Hopkins Hospital. Previous experiences with fearful and 
earsick children® had shown him that personal problems were discussed 
much more freely in play situations. While direct questions were likely 
to arouse self-consciousness, evasiveness, or embarrassment, children were 
able to reveal their attitudes, hopes, fears, ambitions, jealousies, resent- 
ments, attachments, ete., with far greater ease by reenacting them in play 
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through the medium of dolls. The play interview offered them an op- 
portunity for self-expression; they could (and did) speak of their in- 
timate personal affairs ‘‘as if’’ they were those of the dolls and learned 
to apply to themselves the things which they had transmitted to the dolls. 
Conn used this method in his investigations of children’s sex awareness 
and sex attitudes. The details of the procedure were-not prearranged 
in the form of a rigid ‘‘technique’’ but allowed to evolve out of the 
contacts with many children and their responses; their behavior con- 
tributed a considerable share to the form which the method gradually 
assumed. The children’s leads were followed as they were given. There 
was no urging, no grilling, no crude suggestion of any kind. The chil- 
dren had full freedom of speech and motion. The average intelligence 
quotient was 95.2 per cent. Markedly retarded, acutely ill children, or 
those suffering from disturbing chronic ailments were excluded from 
the study. Every child had a physical, psychiatric, and social service 
examination, guaranteeing a familiarity with the essential facts concern- 
ing the child, his biography, personality, general behavior, specific ex- 
periences, habits, assets and liabilities, attitudes toward home, school 
and play life, the family background, and the social and economic situa- 
tion. The children’s own productions were supplemented by their 
parents’ reports about the development of modesty reactions, evidences 
of curiosity, names given to genitals and toilet functions, any kind of sex 
play, and attitudes communicated to them by the family, playmates and 
others. School teachers’ reports were sometimes of additional help, All 
questions and answers were recorded verbatim. Entries were made 
about any remarkable physiognomic, gestural and postural concomitants, 
hesitations, criticism of the procedure and parenthetie utterances. Thus 
each protocol not only represented a detailed replica of everything that 
transpired during the investigation but also a full life and social history 
of the child. 

It was thus possible to study at the source the development of chil- 
dren’s awareness of sex differences, ideas about the origin of babies, 
feelings of shame, notions about love, courtship and marriage, sexual 
inquisitiveness, genital manipulations, spontaneous erections, sexual ex- 
plorations, attractions to the opposite sex, the parents’ attitudes and 
their offspring’s reactions to these attitudes. Some of these items have 
been sufficiently investigated to allow a preliminary summary. Knowl- 
edge of the differences in the configuration of the genitals was ex- 
pressed by 50 per cent of the children between 4 and 6 years of age, 
72 per cent each of the 7-to-8 and 9-to-10 year groups, and 86 per cent 
of those between 11 and 12 years old. In the two middle age groups, 
the figures for indicated awareness and reported experience of seeing 
the opposite sex genitals were nearly identical; in the youngest group, 
17 per cent more children were known to have witnessed the difference 
than seemed able or willing to speak about it; in the oldest group, 13 
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per cent more gave evidence of their knowledge than were ready to re- 
port the source of this knowledge. As many as 150 children included 
differences of attire in their surveys of inequalities between males and 
females, 116 named genital dissimilarities, 93 referred to tonsorial dis- 
tinctions, 44 pointed to differences in urination posture, and 9 made 
reference to the breasts and nipples. Many children recalled the time 
when they first became acquainted with the shape of the opposite sex 
genital. Most of them accepted the discovered difference calmly as nat- 
ural phenomena existing in their own rights. Some reacted with sur- 
prise and the feeling that ‘‘something was wrong,’’ that reality had 
somehow not come up to their expectation of sameness. A small num- 
ber of children assumed temporarily that the female genital had once 
been like the male and had been cut off, broken off, or lost. 

At no time did the children show greater embarrassment than when 
they were confronted with the problem of naming. ‘‘It is not,’’ said 
Conn, ‘‘the thing itself which is dirty, sinful, or gives rise to the feeling 
of shame, but its verbal symbol. The average child of 5 or 6 who has 
an opportunity to observe genital differences can say that ‘girls have 
short ones and boys have long ones,’ or that ‘a boy’s sticks out and a 
girl’s doesn’t.’ This is as much a fact as any other fact which the 
child has experienced, and he can report what he has seen without any 
feeling of embarrassment. It is the name or label that he finds great 
reluctance in divulging. This name may be as innocuous as the terms 
dew drop, teddy bear, dicky bird, train, or piece of string. Neverthe- 
less, the child becomes restless, bites his lips or hangs his head, and 
refuses to speak when he is requested to utter the word which refers 
to that particular part of the body.’’ Even so, the 200 children offered 
not less than 61 names for the genital organs, terms either used com- 
monly or invented for the purpose by an individual child or family 
group. It could be shown that the reluctance had been inculeated by 
adults. So was also the attitude of modesty or shame with regard to 
seeing someone or being seen in the nude; this reaction could in most 
instances be traced to specific instructions or warnings. 

Spontaneous erections were reported to have occurred in preschool 
age in 38 of the 128 boys, in 18 during the first 2 years of life, usually 
associated with matutinal fullness of the bladder. Boys and girls of 
all ages expressed in the play interviews the hedonic sensations pro- 
duced by genital manipulations with very similar, sometimes identical 
remarks, such as: ‘‘It feels good’’; ‘‘it makes me feel good’’; ‘‘I like 
it’’; ‘‘it tickles.’’ Sexual fantasies accompanying masturbation (imag- 
ined sight or touch of genitals, buttocks or breasts; thought of coitus) 
were reported by a very small number of boys below 9 years and girls 
of all ages; most boys of 9 years and above thought of intercourse in 
connection with the act. The children’s attitudes toward the practice 
indicated various kinds and degrees of conflict between desire and a 
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feeling of wrongdoing or fear of dire consequences. Remorse and appre- 
hension, however, were not so deep-rooted as they are often found to 
be in adolescents. The parents’ reactions to their offspring’s masturba- 
tion consisted variously of calm disapproval (in very few instances), 
distraction of attention from the performance to play or some other 
scolding, 


‘* 


activity, indignant reference to ‘‘badness’’ or ‘‘disgrace, 
bribing, warning of disastrous effects on physical and mental health, 
punishment (corporal or by denial of privileges), mechanical restraint, 
castration threats, ‘*‘painting’’ the genitals (not uncommon), or resort 
to cireumcision. An attitude of alarm, coupled with disgust, was found 
to be still widespread among parents, school teachers and many physi- 
clans. 

Many other items of Conn’s rich material are in the process of, or 
awaiting, analysis. The study, when completed, promises to furnish 
ample data about the development of ‘‘infantile sexuality,’’ about what 
children know, think, feel and do, about gradual differentiations and 
the ages and settings in which they oecur. The chief merit of Conn’s 
work lies in the fact that it does not propose to ‘‘detect’’ the vagaries 
of a hypothetic ‘‘sex impulse’? but endeavors to accumulate prima 
facie conerete evidence from the behavior, attitudes and utterances 
(brought out more easily by means of the play method) of a representa- 
tive number of average children and their parents, with full considera- 
tion of actual observations, experiences, family and neighborhood in- 
fluenees, health, intelligence, and relation to the total personality and 
environmental constellation. Conn has allowed and enabled children 
to speak for themselves, instead of letting adult theories and interpreta- 


tions speak for and about them. 


SUMMARY AND CONCLUSION 


The evolution of our knowledge of childhood sexuality has been re- 
viewed from its beginnings to the present. The whole subject did not 
become an issue until about the middle of the eighteenth century. Peo- 
ple came to view with alarm the realization that children were curious 
about biologie sex differences and procreation and some were masturbat- 
ing. Rousseau popularized the problem of sex education, advising that 
‘*Nature’’ be not interfered with and **innocence’’ be preserved as long 
as possible. Tissot threw into the publie a scare, not as yet overcome, 
concerning the allegedly destructive results of masturbation. About a 
century later, instances of gross sexual misconduct of children and child- 
hood recollections of geniuses, psychotie patients, criminals, and prosti- 
tutes began to be collected. ‘‘Sexology’’ became a special topie of in- 
vestigation, based largely on the speculative occupation with a hypo- 
thetic ‘‘sex impulse,’’ which was at first assumed to ‘‘awaken’’ at the 
time of puberty. At the turn of the past century, Freud’s theory of 
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infantile sexuality projected this sexual impulse upon the first decade 
of life. It was built on a metapsychologic foundation of. personified 
abstractions and derived from a mixture of assumptions proclaimed as 
realities, analogies defying the postulates of logic, sweeping generaliza- 
tions, discursive juxtapositions, and interpretations of mostly unverified 
adult memories obtained in a specific manner from psychiatric patients. 
However, Freud did succeed in removing the prudishness that had 
barred the way to a dispassionate study of the subject; he demonstrated 
the fact that the sexual, as all other, potentialities of man develop from 
the beginning of life and that these developments are integrated into 
the personality and character formation of each individual. Bell and 
Moll recorded actual observations made on children, pertaining mostly 
to behavior in a group. More recently, Hattendorf studied the questions 
concerning sex asked by children of their parents. Conn has inaugurated 
a method of getting at children’s sex awareness and attitudes regarding 
matters commonly considered under the heading of sexuality. Thus the 
study of infantile sexuality has gone through the successive stages of 
unconeern, alarm, theory, observation, second-hand inquiry, and direct 
consultation. It has shifted from a stage of being considered as a de- 
tached phenomenon to one of figuring as an integral part of the lives 
of all children. 

How does all this concern the pediatrician? The medical child spe- 
cialist is the natural adviser of parents regarding their children’s health 
and behavior. He is often confronted by people who are puzzled by the 
question of whether and how sex instruction is to be imparted to their 
offspring. He is consulted by parents who want to know what stand 
and actions they should take about their children’s masturbation. His 
opinion is requested about mechanisms, complexes, repression and the 
whole gamut of psychoanalytic lore which intellectual mothers absorb 
from popular books and magazine articles, would-be scientific lectures, 
and conversations over the bridge table. These questions can no longer 
be met with indifference, evasion, or emotionalism. Parents expect in- 
formed counsel. 

Sex instruction is being advocated by progressive physicians, psycho- 
logists, and teachers as a part of modern child education. The capacity 
for curiosity is one of the main characteristics of good intelligence. Once 
it has been aroused, it is bent upon satisfaction and does not suffer itself 
to be squelehed by impatient subterfuges. Repudiated curiosity, which 
children cannot cast off at will, is forced into illegitimate, secretive 
quests for gratification. Information is then likely to come from im- 
proper sources. Ocular and manual explorations may take the place 
of verbal explanation. The whole question, rebuffed as indecent by the 
elders, may assume in the child’s mind a magnitude that may lead to 
preoccupations and perplexities unhealthy because of their secretive- 
ness. But the mere acknowledgment of the necessity for sex enlighten- 
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ment is not enough. Good intentions alone, unacquainted with real 
issues, have tended to develop slipshod methods, confusing rather than 
helping children, and to go to the extreme of blurting out everything re- 
gardless of a child’s preparedness and degree of comprehension. Teach- 
ers have learned to dose education in reading and arithmetic according to 
grades commensurate with age. The same principle holds true for 
sex instruction. The investigations reviewed above have contributed much 
toward the knowledge of children’s sex curiosity, awareness, attitudes 
and grasp in the successive years of childhood. Familiarity with the 
facts, willingness, the overcoming of harmful prudishness, truthfulness, 
a dosage adapted to the individual child’s developmental and intellec- 
tual preparedness as evidenced by the type of questions asked by him, 
and good common sense are the best requirements for efficient and 
sensible sex education. Sex curiosity should be met as and when it 
arises; it is a natural thing and does not have to be injected artificially. 

Physicians can do much good or much harm in guiding masturbating 
children and their parents. There is no excuse nowadays for scares, 
threats, punishments, and mechanical restraint. Pediatricians have, 
in fact, an excellent opportunity to do constructive mental hygiene by 
doing away with such erroneous beliefs and barbarous practices, which 
have made life miserable for many children. Consternation about im- 
pending ruin and insanity as inevitable results should be radically elim- 
inated. Much worry and self-consciousness, many deep-rooted person- 
ality difficulties can thus be prevented or at least attenuated. Removal 
of any local irritation in the region of the genitals, calm prescription 
of healthy routine and recreation, introduction into the home of physical 
hygiene, good sleeping arrangements and wholesome interpersonal rela- 
tions constitute the best and at the same time most effective therapeutic 
arrangements.” 

Pediatricians have until recently paid little attention to the whole 
issue of infantile sexuality and taken even less investigative interest in 
it. It is therefore the more remarkable that at least one pediatric group, 
the German Pediatrie Association, had at its annual meeting in 1931 
a symposium on the sexual development of children, with Gétt,2* Fried- 
jung,”* and Boenheim® as the chief participants. Thus a precedent has 
been established which, it is hoped, has inaugurated an era of active 
pediatric interest in the problems of childhood sexuality. 
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News and Notes 


The meeting of Region II of the American Academy of Pediatrics will be held 
Friday and Saturday, March 22 and 23, 1940, at the Edgewater Gulf Hotel, Edge- 
water Park, Miss. 

The meeting of Region IV of the American Academy of Pediatrics will be held 
at Seattle, Washington, May 31 and June 1, 1940. 

The American Board of Pediatrics will hold an examination in Seattle on June 
2, 1940, following the meeting of Region IV. 


Dr. Horton Casparis of Nashville has been appointed a member of the council of 
the Southern Medical Association from Tennessee, to fill the unexpired term of Dr. 
Oliver Hill of Knoxville, whose death was recently reported in the JOURNAL. 


Dr. John C. Baldwin, Baltimore, Md., died July 3, 1939, of acute coronary oc- 
elusion. 


Dr. Helmina Jeidell, Denver, Colo., died Aug. 24, 1939. Dr. Jeidell practiced in 
Salt Lake City for a number of years. 


Information Requested: An appeal has been made to the Academy of Pediatrics 
for information as to placing a patient with a rather peculiar problem. If any 
member knows of any institution that might accept this patient, will he communicate 
with the Secretary? 

An 11-year-old boy, legs paralyzed from spina bifida, no control of bowels or 
bladder, unable to walk, above par mentally, probably capable of being educated if 
this can be made available to him. He has been seen by numerous surgeons, case 
not operable. There are certain institutions which would take the boy if the family 
were destitute, which is not the case, and there are others which are beyond the 
means of the family. He does not need hospitalization, but an institution where 
he can be cared for and trained, 


Dr. Albert B. Sabin, formerly associate of the Rockefeller Institute for Medical 
Research, has taken up his new duties as associate professor of pediatrics at the 
University of Cincinnati and Fellow of the Children’s Hospital Research Foundation. 
Doctor Sabin will continue his studies on viruses and the filtrable microorganisms 
of the pleuropneumonia group. Doctor Sabin will have several assistants, among 
them Dr. Joel Warren, formerly in the Department of Bacteriology of Columbia 
University, who will be a Research Associate in the Children’s Hospital Research 
Foundation. Doctor Sabin will receive the Theobald Smith Award of the American 
Association for the Advancement of Science at its annual winter meeting. 
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Book Reviews 








The Clinical and Experimental Use of Sulfanilamide, Sulfapyridine and Allied 
Compounds. Perrin H. Lone, M.D., AND ELEANOR A. Buiss; Sc.D. New York, 
1939, The Macmillan Company, pp. 319. Price $3.50. 


The seven chapters deal with the historical aspects of sulfanilamide therapy, 
the chemotherapy of experimental bacterial infections, experimental toxicity and 
comparative pharmacology of sulfanilamide and allied compounds, the mode of 
action of sulfanilamide and its derivatives, the clinical use of sulfanilamide, the 
clinical use of sulfapyridine, of sulfanilyl sulfanilamides and benzylsulfanilamide, 
the clinical use of prontosil and neoprontosil, and the clinical toxic manifestations 
of sulfanilamide and its derivatives. The first chapter, dealing with the historical 
aspects of sulfanilamide therapy, will probably prove to be both the most interesting 
and useful of the seven chapters. The clinician will be disappointed in finding 
little that is new concerning sulfanilamide and much that is lacking concerning 
sulfapyridine, and will frequently be irritated by the caustic criticism of the view- 
points of other workers in the field and by the many dogmatic statements of the 
authors. 


A History of Women in Medicine. By Kare CAmpseLt Hurp-MeapD, M.D., 
Haddon, Connecticut, 1938, The Haddon Press. 


A work as long as this volume, 532 pages, lends itself poorly to a short review. 
The author assigned herself no small task when she attempted to cover the space 
between the beginning of time and A.D. 1800. Meticulously, painstakingly, con- 
scientiously has the author covered the years, reviewing the history and customs 
of the times and interweaving with the general medical trends of each century the 
part played by women. In portraying those stretches of time of which little written 
record remains Dr. Mead may be pardoned if her sympathies direct her imagination. 
But from the time authentic accounts can be obtained the strictest accuracy pre- 
vails. She has a passion for detail and the arrangement of facts. Though I have 
looked up no reference, I know from the way they are presented that none will be 
false. 

If the reader wishes a reference book, this volume will meet all requirements. If, 
however, the reader reads for enjoyment, I suggest skimming the first quarter, spend- 
ing some time on Trotula and her work, and again skimming to the last third. 
The 16th, 17th, and 18th centuries contained a wealth of medical material to which 
Dr. Mead has given life. Women, of course, are her chief concern but she has 
portrayed them not as an isolated group, but against the background of the medical 
practices of their times. 

Illustrations are numerous, ancient friezes, photographs of pottery and instru- 
ments, old woodcuts, and anatomical diagrams. A clear and interesting picture of 
the growth of medicine can be obtained from the illustrations alone. 

Dr. Mead’s style is easy, charming, and varied. Though at times the material 
is of the nature of bibliography, she presents it in a way to render it more alive, 
less dry. 

The present volume represents half of Dr. Mead’s work. Her humor and charm- 
ing style should make the second volume, 19th century to date, of even greater 


interest. 
K. B. 
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Nutrition and Physical Degeneration. Weston A. Price, D.D.S. New York, 1939, 
Paul B. Hoeber, 431 pages. Price, $5. 


This is an interesting, important, and thought-provoking book. It is the theory 
of Dr. Price that something is either essentially lacking or present in the diet of 
primitive peoples as contrasted with that of the civilized white, which prevents 
dental caries and abnormalities in facial and dental arch formation. In order to 
obtain data to support the theory the author has carried out one of the most de- 
lightful pieces of research that could be imagined. Trips were made to the far 
corners of the world to study primitive tribes and races. The Swiss in isolated moun- 
tain valleys, the Gaels of the Hebrides islands, the Eskimo of coastal and interior 
Alaska, tribes of Central Africa and the waters of the Upper Nile, the Maori of 
New Zealand and aboriginal Australian tribes, the Melanasians and Polynesians of 
the South Sea Islands, the Indians of Peru and tribes of the headwaters of the 
Amazon were among those included in Dr. Price’s studies. The author attempted to 
study groups little influenced by white civilization, and groups of the same tribes or 
races who had come under the influence of the white man’s diet. Regardless of 
latitude or elevation, whether the primitive people were coastal, living on sea foods, 
or were agrarian, living far inland, the primitive peoples showed a negligible amount 
of dental caries and dental arch deformities when isolated from the diet of the 
white man. Studies of the same tribes or races showed a progressive increase in tooth 
decay the more intimately they became associated with and dependent upon the 
white man and store food—sugar, white flour and milled grains, and canned foods. 
Dr. Price’s figures are too consistent to be a matter of chance. In addition to the 
dental studies, chemical and biologic analyses of the diets of the primitive tribes 
were made. Regardless of whether the diet of the primitive groups was built on the 
basis of sea foods or dairy products, certain definite differences were found when 
contrasted with the average diet of civilized races. The diets of the primitive races 
contained much larger quantities of calcium, phosphorus, magnesium, iron, and fat- 
soluble vitamins. It is Dr. Price’s contention that it is a deficiency of these in the 
average modern civilized diet which leads to dental caries, which in turn is an ex- 
pression of physical degeneration of civilized man. The descriptions of the food 
habits and sources of vitamins of some of the primitive groups is most interesting. 
The author feels we have much to learn from primitive diets and food habits. All of 
this lies in the realm of ascertained facts and to this extent the study is factually 
important. 

From a strictly scientific viewpoint it would have been better had the author 
stopped at this point. However he drives on in a most interesting way to certain 
speculative ideas or hypotheses which are exceedingly stimulating but for which he 
has little factual data. When he steps out of his field into that of immunology, 
criminology, and abnormal mental development some of his ideas and deductions are 
quite open to question, as for example the relationship of bacterial immunity to diet. 
Implications that intelligence, delinquency, character and morals are in large part 
dependent upon diet, rather than upon heredity and environment, are not supported 
by the data in the book nor the author’s studies. The difference is not as obvious to 
the lay reader as to one accustomed to scientific literatures. These theoretical deduc- 
tions, however, are most interesting and when properly differentiated are important. 
Incidentally the book is a Scientific Book of the Month Club selection. 


Report of Committee on Immunization of the American Academy of Pediatrics. 
Published by the American Academy of Pediatrics, Evanston, Ill. Price 10c. 


This second edition of the Report has been decidedly increased in size and scope 
and, as a result, is very much improved over the first edition. For this reason it is 
even more valuable for the practitioner’s desk than the first edition. 
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Correction 


An error appears on page 10 of the ‘‘ Report of the Committee on Immunization 
and Therapeutic Procedures for Acute Infectious Diseases of the American Academy 
of Pediatries,’’ which was recently sent to each member of the Academy. This 
error concerns the doses recommended for active immunization against scarlet fever. 
The sentence reads ‘‘ A Dick-positive reactor may be rendered negative by injecting 
increasing skin test doses of scarlet fever toxin—500, 800, 2,000, 8,000 and 80,000 


units at weekly intervals.’’ This latter part should read ‘‘500, 2,000, 8,000, 25,000 
> 


and 80,000 units at weekly intervals,’ 








